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Depabtment  of  the  Interiob, 
Washinfftonj  December  4^  1916. 
Snt:  In  compliance  with  the  provisions  of  section  2  of  the  act 
approved  June  17, 1902,  entitled  ^^An  act  appropriating  the  receipts 
from  the  sale  and  disposal  of  public  lands  in  certain  States  and  Ter- 
ritories to  the  construction  of  irrigation  works  for  tlie  reclamation 
of  arid  lands,''  I  have  the  honor  to  transmit  the  Fifteenth  Annual 
Report  of  the  Reclamation  Service. 
Respectively, 

Franklin  K.  Lane,  Secretary. 

The  Speaker  of  the  House  of  Representatives. 


Department  of  the  Interior, 
United  States  Reclamation  Service, 
Waskinfftony  D.  C,  September  11, 1916. 
Sir:  Transmitted  herewith  is  the  Fifteenth  Annual  Report  of  the 
Reclamation  Service.    This  report  relates  in  particular  to  the  work 
completed  and  in  progress  during  the  fiscal  year  ended  June  30, 
1916,  but  in  addition  contains  a  brief  history  of  construction  and 
engineering  features  from  the  beginning  of  the  work,  in  order  that 
the  methods,  progress,  and  results  of  reclamation  wotk  may  be  more 
readily  understood. 

Very  respectfully, 

A.  P.  Davis^ 
Director  and  Chief  Engineer. 
The  Secretary  of  the  Interior. 
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nPTEENTH  ANNUAL  REPORT 

OF  THE 

RECLAMATION  SERVICE. 


GENERAL  DISCUSSION. 

DEVELOPMENT  OF  BECLAMATION  PBOJECTS. 

During  the  past  year  the  operation  of  the  reclamation  laws  has 
continuea  to  advance  their  objects  as  shown  by  the  increase  in  the 
area  for  which  the  service  could  supply  water,  the  increase  in  the 
areas  actually  irrigated  and  croppea,  the  increase  in  the  value  of 
crops  produced,  and  the  increase  in  the  actual  number  of  settlers 
and  of  homes.  The  progressive  increase  in  these  elements  is  shown 
in  the  following  table : 

Results  of  reclamation} 


Year. 


Irrigable 
acreage.* 

Irrigated 
acreage. 

Irrigaled 
farms. 

Cropped 
acreage. 

Crop 
value. 

730,000 
880,000 
1,016,000 
1,160,000 
1,200,0«) 
1,250,000 
1,500,000 

382,000 
475,000 
560,000 
045,000 
700,000 
770,000 
857,000 

9,000 
12,000 
14,000 
16,000 
16,000 
18,000 
20,000 

415,000 
470,000 
600,000 
650,000 
700,000 
800,000 

$12,500,000 
13,000.000 
14,500,000 
16,000,000 
16,500,000 
10.000,000 

11X19 
1910 
1911 
1912 
1913 
1914 
1915 


1  Exclusive  of  Indian  projects  built  for  Indian  Servloe. 
«  Area  Reclamation  Service  was  prepared  to  supply  water. 

FBINCrPAL  COKSTBUCTION  RESULTS  DTTBING  YEAB. 

No  new  projects  have  actually  been  taken  up  within  the  fiscal  year 
and  none  will  be  without  express  authority  from  Congress. 

The  Salt  River  project  has  been  completed  and  is  ready  for  issue 
of  public  notice.  Some  damage  was  caused  by  floods  in  January, 
1916,  which  has  mostly  been  repaired.  The*  power  development 
incident  to  this  project  has  resulted  in  the  delivery  of  large  quanti- 
ties of  power  for  mining  and  other  industrial  and  domestic  uses, 
yielding  large  monthly  revenues. 

On  the  Yuma  project,  the  distribution  system  of  the  Yuma  Valley 
has  been  extended  to  additional  lands  and  this  is  practically  com- 
pleted. Water  is  now  available  for  all  the  irrigable  lands  in  the 
valley  south  of  Yuma.  Progress  has  been  made  in  the  revetment  of 
levees  with  rock  to  protect  this  valley  from  the  incursions  of  the 
river.     Nearly  half  of  the  irrigable  land  on  the  California  side, 
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amounting  to  about  3,000  acres,  is  injured  by  seepage,  and  requires 
drainage,  which  has  not  been  authorized  by  the  entrymen. 

The  construction  of  the  Orland  project  has  been  practically  com- 
pleted with  the  exception  of  some  provision  for  the  care  of  storm 
water  and  waste  water.  The  project  has  been  opened  by  public  notice 
and  construction  payments  will  begin  October  1,  1916. 

The  construction  of  the  Grand  Valley  project  is  under  way.  The 
completed  portion  of  the  main  canal  is  being  tested  and  primed  and 
some  water  can  be  delivered  during  1917  on  a  rental  basis.  The  main 
canal  in  places  passes  through  deep  cuts  in  shale  which  have  de- 
veloped crevices  allowing  seepage  rrom  the  canal  to  the  injury  of 
lands  below.  This  is  being  corrected  by  puddling  such  places  with 
clay  and  other  suitable  material  obtainable  in  the  vicinity. 

The  Uncompahgre  Valley  project  is  approaching  completion,  the 
work  during  the  past  year  comprising  the  operation  of  completed 
works  under  the  laterals  constructed  and  the  enlargement  and  ex- 
tension of  the  Ironstone  Canal  and  construction  ot  laterals  there- 
from to  cover  new  land. 

On  the  Boise  project,  the  Arrowrock  Dam  has  been  completed, 
furnishing  storage  on  the  Boise  River  to  the  amount  of  250,000  acre- 
feet  and  regulating  the  flow  at  all  times  for  diversion  by  the  main 
canal  below  either  for  irrigation  direct  or  for  storage  in  the  Deer 
Flat  Reservoir.  The  water  supply  as  thus  regulated  is  capable  of 
supplying  from  20,000  to  30,000  acres  of  land  not  yet  reached  by 
canals.  Surveys  are  in  progress  to  determine  where  this  can  best 
be  used,  as  there  are  possibilities  on  both  the  north  side  and  the  south 
side  of  the  river.  The  land  under  canals,  amounting  to  230,000  acres, 
is  being  served  on  a  rental  basis  and  is  ready  for  opening  under  pub- 
lic notice  at  an  early  date. 

On  the  Minidoka  project,  the  gravity  portion  has  been  under  public 
notice  for  some  years  and  pubhc  notice  has  been  issued  recently  for 
the  pumping  portion.  The  gravity  portion  recently  voted  by  a  large 
majority  to  take  over  the  operatioji  and  maintenance  of  the  system, 
and  contract  to  this  effect  has  been  entered  into  under  the  provisions 
of  the  reclamation  extension  act. 

The  enlargement  of  Jackson  Lake  Reservoir  under  contract  with 
the  Kuhn  Irrigation  &  Canal  Co.  and  the  Twin  Falls  Canal  Co.,  by 
which  these  companies  will  be  provided  with  about  400,000  acre-feet 
of  storage  capacity,  is  nearly  completed.  The  funds  for  this  work 
were  advanced  by  the  above-named  companies. 

On  the  Huntley  project  drainage  work  is  under  way  and  has  been 
successful  in  relieving  the  waterlogged  lands  in  the  vicinity  of  the 
drains. 

Construction  on  the  Milk  River  project  has  been  prosecuted 
actively  during  the  year.  The  feed  canal  from  St.  Mary  River  to 
the  Milk  River  nas  been  completed  and  is  being  seasoned  ready  for  use 
in  1917.  Work  is  under  way  on  the  Sherburne  Lakes  storage  dam, 
and  the  diversion  of  Swift  Current  Creek  into  St.  Mary  Lake  has 
been  accomplished.  The  Vandalia  Diversion  Dam  has  been  com- 
pleted with  the  exception  of  the  movable  crest,  and  water  is  being 
delivered  therefrom.  The  development  of  Nelson  Reservoir  has  been 
completed  and  water  is  being  carried  into  that  reservoir  by  the 
Dodson  South  Canal. 
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Construction  is  actively  in  progress  on  the  Sun  River  project,  the 
main  diversion  dam  has  oeen  completed,  and  the  main  canal  is  well 
advanced  toward  completion.  Work  is  now  in  progress  on  the  dis- 
tribution systems. 

Construction  work  is  being  pushed  actively  on  the  Fort  Laramie 
unit  of  the  North  Platte  project,  which  will  take  water  from  the 
south  end  of  the  Whalen  Diversion  Dam,  opposite  the  head  of  the 
Interstate  Canal. 

On  the  Truckee-Carson  project  the  possession  of  the  outlet  works 
at  Lake  Tahoe  has  been  secured  and  water  has  been  stored  to  the 
level  indicated  in  the  compromise  agreement  proposed  by  Messrs. 
O'Shaughnessy  and  Maltby. 

On  the  Carlsbad  project  the  floods  of  1915  did  considerable  damage 
to  the  spillways  of  the  McMillan  Reservoir  which  required  repairs. 
The  water  users  have  voted  by  a  large  majority  to  include  this  ex- 
pense as  a  charge  against  the  project  and  repairs  are  now  under  wav. 

On  the  Rio  Grande  project,  construction  is  being  pushed  actively 
on  the  canal  systems  west  of  the  river.  The  Mesilla  I)iversion  Dam 
has  been  completed,  and  work  is  being  started  on  the  Percha  Diver- 
sion Dam  for  the  Rincon  Valley. 

On  the  North  Dakota  pumping  project  power  is  being  delivered 
under  contract  to  the  city  or  Williston,  but  the  landowners  were 
unable  to  meet  the  conditions  imposed  by  law  that  they  should  defray 
the  entire  cost  of  the  operation  of  the  pumping  system,  and  t^at 
system  was  not  operated  during  1916. 

Negotiations  and  various  arrangements  for  beginning  work  on  the 
Lawton  project,  Oklahoma,  which  has  been  authorized  by  Congress, 
have  been  in  progress.  The  difficulty  has  been  to  secure  a  sufficiently 
compact  area  to  permit  economical  irrigation  owing  to  the  reluctance 
of  some  of  the  landowners  to  subdivide  and  sell  their  holdings  in  the 
manner  required  by  section  12  of  the  reclamation  extension  act. 

On  the  Umatilla  project  construction  has  been  pushed  actively  on 
the  west  extension  for  which  the  diversion  dam  and  main  canal  have 
been  completed.  The  entire  canal  system  will  be  lined  with  concrete, 
and  this  is  well  advanced.  Water  is  being  delivered  on  a  rental  basis 
to  a  small  area  of  land. 

On  the  Klamath  project  sublaterals  have  been  built  to  certain  areas 
in  the  uncovered  Tule  Lake  bed,  and  surveys  have  been  made  looking 
to  the  possible  development  of  the  Pine  Grove  and  Sand  Hollow 
units  in  cooperation  with  the  landowners  thereof. 

On  the  Yakima  project  construction  has  been  pushed  on  the 
Keechelus  Dam,  and  this  is  nearly  completed.  Pumping  plants  have 
been  built  for  the  Outlook  and  Snipes  Mountain  irrigation  districts. 
Contracts  have  been  awarded  for  certain  portions  of  the  Grandview 
irrigation  unit. 

On  the  Shoshone  project  construction  has  been  pushed  on  the 
development  of  additional  lands  in  the  Frannie  unit.  Water  will  be 
delivered  to  a  considerable  area  therein  in  1917.  Settlement  on  this 
project  has  been  rapid  and  satisfactory  during  the  past  year. 
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SXnaCABY  OF  COHSTBXrcnOK  BBSXTLTS. 

The  following  table  gives  in  concise  form  many  of  the  items 
which  have  been  accomplished.  A  more  detailed  table,  by  projects, 
will  be  fomid  in  the  appendix: 

Bummary  of  construction  results,  June  SO,  1916. 

LANDS. 


Items. 

To  June  30, 1916. 

ToJime30,1915. 

Increase. 

EetUnsted  aret  of  projects  on  oomple- 

Acres. 
3,117,862 

1,600,214 

642,960 
764,743 

60,367 

34,826 

11,536 
15,882 

Acres. 
3,118,011 

1,460,407 

461,632 
626, 3n 

60,003 

29,017 

10,122 
13,008 

Aeret. 
1-149 

239,887 

81,328 
138,372 

Farms. 
1  _296 

Eitimated  area  to  wbioh  servloe  was 
DRuared  to  suddIt  water 

5,800 

1,414 

2,874 

Under  contract: 

Water  rights 

Bental  oontraots,  eto 

Total 

l,30r,708 

27,418 

1,068,003 

23,130 

219,700 

4,288 

ResoTOir  capacity  aTailable,  aore-feet. 

9,035,160 

6,500,360 

2,534,800 

>  Reduction  doe  to  revision  of  estimates. 
CANALS,  DITCHES,  AND  DRAINS. 


Item. 


To  June  30, 
1916. 


To  June  30, 
1915. 


Inoreasa. 


Onals  over  800  seoond-fMt  oapaoitr .... 
Onals  301  to  800  seoond>feet  capacity . . . 
Canals  60  to  300  second-feet  capacity — 
Canab  less  than  50  second-feet  capacity . 

Total  canals 

Ditches  and  open  drains 


Orand  total  canals,  ditches,  and  open  drains. 


Miles, 

382 

664 

1,580 

6,891 


9,517 
914 


10,431 


liUes. 

350 

610 

1,420 

6,371 


8,760 


9,592 


MUes. 


23 

64 

160 

520 


757 
82 


839 


TUNNELS. 


Nnmher. 
Length.. 


.feet. 


>89 

133,333 


89 
133,300 


s  Arrowrock  Tunnel  closed,  bot  included  here. 
DAMS:  STORAQB  AND  DIVERSION. 


MasomT .......... 

Number. 
42 
39 
19 

Cu.fds, 

2,071,372 

9.684,403 

984,138 

Ca.9ds. 

1,902,502 

9,231,109 

978,474 

Ou.fds. 

78.870 

Sarth 

453,384 
5,664 

Rook  fill  and  crib 

Total 

100 

12,740,003 

12,202,085 

537,918 

DIKES  AND  LEVEES. 


Items. 

To  Jane  30, 1916. 

To  June  30, 1915. 

Increase. 

%^fifiiMfpi^  volume....  .................. 

Miles. 
92.8 

Ou.vds. 
4,190,106 

Miles. 

90.6 

4,076,766 

Miles. 

2.2 

Cu.yds. 
113,340 
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Summary  of  construction  results,  June  30,  1916 — Ck>utiuaed. 
CANAL  STRUCTURES. 


Cooorata. 

Wood. 

Conortta. 

Wood. 

Conarata. 

Wood. 

Ci»tli«OTerS2,000.... 
Costing  t500  to  12,000.. 
Oo6tli«$100to«SOO... 
Costing  tasfchan  $100. 

nnmlMr.. 

do.... 

do.... 

do.... 

888 

1,688 
7  107 
0,000 

120 

395 

4,383 

48,006 

780 
1,482 
6,606 
7;226 

107 

828 

4,129 

44,154 

108 

151 

601 

2,754 

22 

72 

254 

3,854 

Total 

119,648 

£3,915 

16,184 

48,713 

>  8,514 

4,202 

1  inolodfls  521  atmotureB  ooatlng  from  lees  than  $100  to  8500  eaofa. 
BRIDGES. 


Numb«r. 

Laogth. 

Numb«. 

LfOgth. 

NnmUr. 

Length. 

Staal 

08 

380 

4,397 

800 

Feet. 

6.325 
111439 
94,736 

3.800 

85 

240 

4,013 

284 

Feet. 
5,433 
71311 

85,022 
3,740 

13 
149 
884 

16 

Feet. 
802 

^^nnblnatf ofi 

4,128 

Wood 

8.814 

roiMnta 

iS 

Total 

5,184 

116,309 

4,622 

103,406 

562 

18,903 

CULVERTS. 


Cancreta 

1,381 

1,270 

796 

2,979 

Feet. 
68,745 
44  437 
36,596 
67,147 

1,373 

1,146 

567 

2,728 

Fett, 
61,113 
40,119 
29  063 
62,668 

108 
194 
320 
251 

Fttt, 
7,633 
4,318 

Matal 

7,544 
4  484 

Wood 

Total 

6,426 

216,925 

5,714 

102,946 

712  '        23.070 

PIPE. 


Conorata 

Ifetal 

Tarracoitta(tlla). 
Wood 


Total. 


Feet. 


530,447 
316,791 
857,103 
380,270 


1,873,611 


Feet. 


486,685 
183,541 
634,106 
360,676 


1,674,060 


Feet. 


33,812 

22,350 

322,996 

19,594 


298,651 


FLUMES. 


Numbar. 

Length. 

Number. 

Length. 

Number. 

Length   . 

CoDcrata 

09 

483 

1,618 

Feet. 

11,544 
123,248 
353,932 

33 

407 

1,461 

Feet. 

4,180 
112,533 
335,324 

36 

76 
157 

Feet. 
7.355 

Matal  

10,715 
18,608 

Wood 

Total 

2,170 

488,724 

1,901 

452,046 

269 

36,678 

CANALS  LINED. 


Coooiata 

MiUt. 

241.0 
3.0 

MUet. 

140.5 
3.0 

Milei. 

100.5 

Wood 

.9 

SECONDABT  PROJECTS. 


The  appropriation  for  secondary  projects  was  allotted  largely  to 
the  investigations  in  various  parts  of  the  Colorado  River  Basin  to 
establish  a  proper  policy  for  the  United  States  in  conn^ 
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both  interstate  and  international  interests  concerning  the  waters  of 
this  basin. 

About  two-thirds  of  the  appropriation  was  used  for  this  purpose 
and  part  was  required  for  finishing  cooperative  work  on  the  investi- 
gation of  California  projects  in  the  Sacramento  Basin  and  on  cooper- 
ative work  in  Oregon.  Investigations  were  also  made  of  the  feasi- 
bility of  pumping  from  the  North  Platte  River  in  Wyoming,  and 
report  thereon  was  prepared.  Eeports  were  also  prepared  on  the 
Turkey  Creek  project,  a  private  enterprise  in  Oklahoma  which  had 
been  destroyed  Tby  flood,  and  upon  the  Pecos  River  Valley  in  Texas. 

KECLAMATION  LAWS  AND  THEIB  KEStJLTS. 

The  reclamation  laws,  including  the  act  of  1902,  and  various  later 
acts  amendatory  thereof  and  supplementary  thereto,  have  for  their 
object  the  creation  of  a  maximum  number  of  prosperous  homes  in 
the  arid  regions  of  the  United  States.  This  is  shown  by  the  liberal 
terms  of  payment  without  interest,  the  limitation  of  the  holdings  of 
private  land  which  may  acquire  a  water  right  under  those  laws,  and 
the  limitation  of  homesteads  on  public  lands  to  the  area  reasonably 
necessary  to  support  a  family. 

The  latter  limitation  and  the  residence  requirement,  as  well  as  the 
liberal  terms,  all  indicate  conclusively  that  secondary  to  the  creation 
of  homes  the  intent  was  to  provide  homes  for  the  homeless. 

Some  cases  have  occurred  where  men  of  little  capital  and  no  experi- 
ence have  settled  on  reclamation  projects  and  by  their  perseverance 
and  ability  combined  with  favorable  conditions  have  succeeded  in 
building  up  homes  worth  thousands  of  dollars  while  some  of  their 
neighbors  similarly  situated,  who  began  with  considerable  capital 
and  perhaps  greater  experience,  have  not  achieved  equal  success. 

The  cases  of  success  with  little  capital,  however,  are  relatively  few 
and  are  likely  to  be  misleading  if  often  quoted.  In  general,  the 
settler  should  have  from  one  to  tnree  thousand  dollars  in  order  to  de- 
velop a  homestead  of  40  acres  promptly  and  economically,  and  for 
larger  homesteads  larger  capital  is  necessary  for  the  best  results. 
Care,  skill,  industry  and  perseverance  are  all  equally  as  necessary  as 
capital  and  without  these  or  any  one  of  these,  failure  is  almost  cer- 
tain ;  and  it  may  be  set  down  as  one  of  the  achievements  of  the  recla- 
mation legislation  that  in  addition  to  the  reclamation  of  the  land,  the 
creation  of  homes,  and  the  betterment  of  the  material  condition  of  a 
large  number  of  deserving  citizens,  the  process  has  developed  mental 
and  moral  qualities  of  even  greater  benefit  to  the  Nation. 

In  general,  it  may  be  said  that  the  material  values  created  by  the 
construction  of  irrigation  works  under  the  reclamation  law  have  been 
far  greater  than  and  in  some  cases  several  times  the  amount  expended 
upon  the  works.  These  values  are  reflected  almost  entirely  in  the  rise 
in  value  of  land,  and  if  this  increase  of  land  value,  or  any  large  frac- 
tion of  it  could  be  promptly  returned  to  the  Government  through  any 
legal  process,  it  would  afford  a  large  profit  on  the  investment. 

That  the  benefits  of  the  Government  construction  would  inci- 
dentally accrue  to  private  landholders  was  recognized  by  Congress 
when  it  prohibited  the  sale  of  water  rights  to  a  larger  area  than  160 
acres  in  one  holding,  and  this  was  evidently  an  effort  to  prevent  the 
acquisition  of  an  unfair  proportion  of  the  benefits  by  one  landholder. 
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The  provision,  however,  has  no  effect  on  the  distribution  of  the 
benefits  to  towns  and  cities  in  the  vicinity  whose  business  has  been 
largelv  increased  by  the  construction  of  the  irrigation  project,  result- 
ing otten  in  doubling  or  trebling  land  values  in  those  cities  in  a  very 
short  time.  The  reclamation  law  affords  no  means  of  recovering 
those  values  to  the  reclamation  fund.  Section  12  of  the  reclamation 
extension  act  sought  to  strengthen  the  hands  of  the  Government  by 
requiring  that  private  holdings  in  excess  of  160  acres  in  new  prefects 
shall  be  subdivided  and  sold  at  such  a  price  as  the  Secretary  of  the 
Interior  may  designate,  and  if  not  so  subdivided  shall  be  excluded 
from  the  project.  This  provision  affords  little  relief,  as  it  can  not 
be  applied  to  projects  already  taken  up;  and  wherever  applied, 
though  it  may  limit  the  price  at  which  the  present  holder  can  sell  his 
land,  the  purchaser  who  buys  from  him  may  sell  to  the  actual  settler 
at  such  price  as  he  is  able  to  extort.  It  may  result  in  the  introduction 
of  a  middleman  without  protecting  the  actual  settler.  The  exclusion 
of  the  land,  however,  does  not  prevent  the  landowner  from  holding  it 
at  a  price  that  discounts  the  added  value  conferred  by  prospective 
water  rights,  for  the  logic  of  the  situation  enables  him  to  convince  the 
purchaser  that  once  the  land  is  in  the  hands  of  a  small  holder  the  law 
would  not  prevent  the  purchase  of  water  right,  and  the  economy  of 
so  including  the  area  within  the  project  would  induce  the  Govern- 
ment to  sell  him  such  a  water  right. 

A  more  effective  means  of  compelling  large  landholders  to  bear 
their  just  proportion  of  the  cost  of  the  project  is  made  available  by 
the  passage  in  various  States  of  laws  providing  for  the  formation 
of  irrigation  districts.  Under  such  laws  it  is  generally  possible, 
where  a  majority  of  the  landowners  desire  to  provide  funds  for 
irrigation  works,  to  force  the  minority  to  assume  their  fair  share  of 
the  Durden  through  the  medium  of  taxation. 

DIFFICULTIES  OF  THE  SETTLEBS. 

Practically  every  annual  report  of  this  service  has  stated  that  the 
principal  difficulty  with  which  the  average  settler  on  the  reclamation 
projects  has  to  contend  is  the  lack  of  sufficient  capital.  In  some 
cases  the  settler  may  originally  have  had  considerable  capital,  but 
his  lack  of  experience,  or  other  misfortune,  has  operated  to  his  dis- 
advantage until  his  funds  have  been  practically  exnausted,  and  after 
he  has  acquired  the  necessary  experience  he  is  often  unable  to  recover 
his  standing  for  the  lack  of  the  necessary  capital. 

This  lack  of  capital  is  felt  more  acutelv  the  larger  the  area 
acquired  or  attempted  to  be  cultivated.  The  instances  of  success 
with  small  capital  especially  in  the  case  of  inexperienced  settlers 
are  confined  almost  entirely  to  small  holdings  of  40  acres  or  less,  and 
perhaps  no  one  circumstance  has  operated  so  strongly  to  handicap 
settlers  in  making  a  success  upon  Government  projects  as  the  at- 
tempt to  hold  and  improve  too  much  land. 

The  Huntley  project  in  Montana  is  conspicuously  successful  as  far 
as  individual  prosperity  is  concerned.  This  project  was  handicapped 
by  the  cold  climate,  the  usual  drawbacks  of  reiractory  soil,  and  the 
characteristic  desert  difficulties,  but  it  was  opened  under  a  special 
law  which  gave  the  Secretary  wide  discretion,  and  policies  were 
adopted  which  could  not  be  applied  to  other  projects  owing  to  legal 
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requirements.  The  size  of  the  farm  miit  was  in  general  made  40 
acres.  Settlers  were  not  permitted  upon  the  land  imtil  the  water 
was  ready  for  delivery,  ana  when  settlement  was  invited,  each  settler 
was  obliged  to  pay  $1  per  acre  to  the  Indian  tribe  as  partial  payment 
for  the  land  and  also  ten  per  cent  of  the  water  charge  at  time  of  entry. 

These  substantial  payments  eliminated  the  impecunious  speculator; 
the  settler  was  not  compelled  to  live  for  ^ears  upon  an  arid  home- 
stead without  water  and  thus  dissipate  his  means  and  his  patience, 
and  he  was  not  permitted  to  take  more  land  than  was  necessary  for 
his  livelihood.  Thus  were  eliminated  the  three  principal  causes  of 
failure  upon  other  projects. 

The  Shoshone  project  and  many  other  projects  illustrate  strikingly 
the  contrast  between  large  and  small  holdings.  On  those  projects, 
homesteads  near  railroad  stations  are  generally  made  40  acres  while 
farther  out  they  contain  80  acres  of  irrigable  land  and  sometimes 
more,  up  to  a  limit  of  160  acres.  In  general,  the  individuals  with 
the  small  holdings  having  less  tax  upon  their  resources  for  improve- 
ments and  water  charges,  have  been  successful,  while  their  neighbors 
similarly  situated,  but  with  larger  holding,  have  been  unable  with 
their  means  to  cultivate  any  larger  area  of  land  during  the  first  few 
years  when  the  struggle  is  on,  and  have  had  the  additional  burden 
of  double  the  water  charges  and  heavier  costs  for  fencing  and  other 
improvements.  The  results  have  shown  a  larger  percentage  of 
success  and  general  prosperity  upon  the  small  unit. 

BESXTLTS  OF  BECLAHATION. 

The  usual  data  were  collected  at  the  close  of  the  irrigation  season 
of  1915  regarding  the  results  bein^  attained  by  the  irrigators.  These 
figures  show  the  annual  advance  m  the  settlement  and  development 
of  the  Government's  reclamation  projecta^  In  1915  over  1,000  farms 
and  50,000  acres  were  added  to  the  cultivated  area  of  the  various 
projects  and  irrigation  water  was  served  to  18,600  producing  farms. 
Over  800,000  acres  were  irrigated  and  crops  were  harvested  from 
over  750,000  acres. 

The  new  lands  brought  into  production  do  not  reach  their  full 
yield  the  first  year,  including  young  orchards  just  coming  into  bear- 
mg,  new  alfalfa  stands  givmg  a  single  cutting  of  hay,  and  other 
ifields  first  brought  into  cultivation  during  the  season  and  giving 
partial  yields  while  being  better  prepared  for  full  production.  But 
m  spite  of  the  large  addition  to  the  producing  area  in  1915,  there 
was  an  increase  in  the  average  return  per  acre  over  the  preceding 
year.  During  1916,  the  latest  year  for  which  crop  statistics  are  avail- 
able, the  average  for  all  reclamation  projects  in  value  of  crops  per 
acre  was  $24,  an  increase  of  50  cents  per  acre  in  comparison  with  the 
statistics  for  1914.  At  the  same  time  the  total  production  increased 
one  and  a  half  million  dollars,  to  over  $18,000,000. 

It  is  interesting  to  note  that  1915  was  the  first  year  since  crop 
statistics  have  been  gathered  on  the  Government  projects  that  the 
average  crop  value  per  acre  shows  a  gain  over  the  preceding  year. 
That  IS,  beginning  with  the  figures  tor  1908  or  1909  there  was  a 
gradual  reduction  each  year  in  the  average  reported  crop  value  per 
acre  until  1916,  when  there  was  a  gain  over  1914.  This  may  be  par- 
tially explained  by  the  fact  that  the  Reclamation  Service  begsin 
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water  service  with  a  number  of  old  irrigated  tracts  under  canals 
acquired  in  connection  with  the  Salt  River,  Uncompahgre  Valley, 
and  other  projects  and  each  year  diluted  this  with  added  raw  land 
not  giving  full  production,  tending  to  step  down  the  general  average 
return  per  acre.  Acting  in  the  other  direction  the  raw  land  addition 
of  each  year  has  gradually  reached  more  intensive  production  so 
that  in  1914  this  factor  may  have  balaniied  the  other  and  in  1915  the 
statistics  have  begun  a  trend  in  the  other  direction.  It  is  also  true 
that  the  early  figures  of  crop  production  were  roughly  estimated, 
with  the  error  naturally  on  the  side  of  greater  returns.  There  is  now 
well  established  a  relatively  inexpensive  system  of  collecting  these 
data,  but  one  probably  more  accurate  than  an  ordinary  census.  Such 
data  are  available  for  the  past  three  or  four  years,  and  in  these  the 
average  return  is  fairly  constant,  but  has  decreased  slightly  and  now 
increased,  as  noted  above,  with  a  change  in  any  year  small  enou^ 
to  be  attributable  to  the  many  factors  always  affecting  the  business 
of  farming. 

In  1915  two  projects  were  added  to  those  producing  annual  crops 
worth  over  a  miUion  dollars — the  Uncompahgre  VaBey,  Colorado, 
and  the  North  Platte,  Nebraska-Wyoming.  The  Salt  River  project, 
Arizona,  continues  to  lead  in  total  returns  with  crops  worth 
$3,660,000,  closely  followed  bv  the  Yakima  project,  Washington, 
producing  from  less  than  hali  as  large  an  area  crops  estimate  at 
$3,418,000. 

The  foregoing  figures  are  restricted  to  areas  covered  by  the  water- 
user  census  or  crop  reports,  which  in  general  cover  lands  under  canals 
operated  by  the  Reclamation  Service.  On  several  of  the  projects 
additional  areas  received  water  developed  by  the  project  works,  but 
delivered  through  canals  not  operated  by  the  Government.  This 
was  the  case  on  the  Strawberry  Valley  project,  Utah,  where  water 
was  delivered  for  the  first  time  from  the  Government  works.  In 
this  way  an  additional  40,000  acres  were  served  by  the  Government 
projects,  bringing  the  total  irrigated  area  to  over  850,000  acres.  At 
the  same  time  the  works  were  capable  of  serving  nearly  1,500,000 
acres. 

The  appended  table  shows  the  areas  in  use  and  estimated  returns 
for  the  separate  projects.  The  figures  of  the  1915  census  are  given 
in  detail  in  the  appendix. 

Irrigation  and  crop  restUit  on  Oovemment  projecU,  1915} 


Project. 


Irrigabto 


Value  of  crops. 

Iiritatod 

Cropped 

acreag». 

utmgb.* 

TotaLi 

Per  tore 
cropped. 

<m,8fiO 
37,8C7 

171,883 

8»,  681,700 

83L81 

35,101 

873,731 

84.81 

8,938 

6,080 

330,433 

81.81 

41,463 

40  658 

1,044,0U 

38.76 

70,705 

60,818 

1,536,878 

3L87 

83,503 

77  008 

1,735,515 

33.41 

18,308 

18,185 

535,308 

38.41 

4,in 

8,887 

51,340 

18.18 

SaltRfyer 

Yvnm 

Oriand 

UaeompeliiTe  Veltoy . 
BoiM.. 


«319,601 
73,440 
30,830 
65,000 
150,000 
130,000 
80,818 
33,300 


ntley 

IfflkBlver 

■  Data  are  for  i*a<fim1tr  year  (irrloitlcD 
•p(iidiiig'<acrlciiltiiial year,"  Oet^er,  1014, to 6eptei 

*  Axea  KecuiDatioo  Oeivlce  waa  mptired  to  sopply 

*  Irrigated  erapa.    Bntades  sreau  areas  on  few  proji 
4  Includes  4^  acres,  total  area  of  towns  oontiactiiif  for 


1)  except  en  Salt  River  pnileet,  Arii.,  data  are  lor  oorre- 
-^  iptember,  19U. 

.ply  water. 

projects  cropped  by  dry  farming. 

'w»W,lmn  area  irrij^Sed.  178,111 
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Irrigation  and  crop  reavlis  on  Oovemment  projects,  lOlS—ContLnxxeA. 


Irrigable 
•oreage. 

IrrlgatMl 
acreage. 

(kopped 
acreage. 

Valnaoferopi. 

Project. 

Total. 

Per  acre 
cropped. 

Snn  River 

16,326 
42,329 
129,714 
65,000 
24,796 
3,330 
45,000 
17,000 
38,000 
78,591 
10,099 

•82,757 
34,000 
42,816 

4,361 
12,656 
70,007 
40,295 
13,470 

1,294 
33,876 

5,306 
27,254 
44,067 

7,800 

•66,607 
22,000 
25,753 

4,243 
11,990 
68,130 
38  405 
11,322 

1287 
32,246 

3,603 
27,254 
43,063 

4,814 

64,919 
18,100 
24,833 

» 180,000 
194,011 

1,263,617 

592,523 

.245,684 

17,778 

1,103,389 
104,663 
377,488 
463,050 
254,425 

2,750,326 
6AS,650 
410,031 

1119.00 

LO'WW  YflliO^'I'StOllC  ........  r r 

16.18 

North  Platte 

18.56 

Trucke^CftTson    

>15.39 

Carlsbad 

21.70 

Hondo 

13.81 

Rio  Oninde , ^^r^.r r^ 

34.22 

CJmatllla 

29.04 

ICIamath , . , .    - 

13.85 

Belle  Fonrohe      .      *.. 

10.72 

oic|^7iogaii ......,...,,,.T-..T-.r--- 

52.60 

Yakima: 

Rxinn yside  11"^- .    . .      ,,-.-,, 

50.06 

Tietanunlt 

37.00 

Shoshone 

16.51 

Totals  for  irrigated  areas  covered  by 
crop  reports 

1,330,222 

814,906 

757,613 

18,164,452 

24.00 

Additional  irrigated  areas  not  covered  by 
crop  reports: 

80,000 
4,500 
8,060 

50,000 

20,422 
4,500 
8,050 
8,900 

Uncomnahere  Vallev •. 

North  Platte  • 

Btzawberrv  Vallev  T     

Totals,  reclamation  nroiect-s. 

1,472,772 

856,778 

1  Estimated.    Crop  reports  covered  164  irrigated  fEirms,  with  6.665  acres  cropped,  of  which  2,422  acres 
were  not  irrigated.    Total  crop  value  for  6.665  acres,  $115,129,  or  Si7.29  per  acre. 
>  122.60,  excluding  native  pasture  and  other  fields  not  in  full  production. 

•  Exclusive  of  Sunnyside  and  Snipes  Mountain  irrigation  districts  for  which  construction  was  largely 
completed  during  the  year  and  small  amounts  of  water  delivered. 

*  Nampar Meridian  and  Pioneer  irrigation  districts;  New  York  Canal  Co.  lands. 

*  Under  private  canals  sujpplied  Gunnison  water. 

•  North  PUtte  Canal  and  Colonization  Co.  lands.    In  addition  stored  wat«r  was  delivered  to  a  number 
of  private  canals  under  the  terms  of  the  Warren  Act. 

^Government  furnished  stored  water  to  supidement  insufficient  normal  flow  rights  of  Lake  Shore  and 
Spanish  Fork  units  and  Clinton  district. 

CBOPS  OF  1915. 

The  figures  for  1915  show  no  marked  change  in  the  character  of 
crops  grown  or  their  relative  areas.  More  than  half  the  total  cropped 
area  is  devoted  to  hay  and  forage  crops,  sligjhtly  less  than  one-third 
to  grains  and  less  than  5  per  cent  each  to  fruit,  vegetables,  and  sugar 
beets.  There  is  evident  a  gradual  increase  in  the  proportionate  area 
of  bearing  fruit.  The  depression  in  the  cotton  market  that  followed 
the  outbreak  of  war  in  Europe  resulted  in  a  large  reduction  of  the 
area  utilized  for  this  crop,  and  the  later  recovery  in  prices  is  not  yet 
reflected  in  the  statistics. 

Alfalfa  continues  to  dominate  the  crop  statistics  from  the  irri- 
gated areas.  In  1915  it  occupied  nearly  half  the  cropped  acreage 
and  yielded  over  one-third  the  total  crop  value.  Its  many  virtues 
readuy  explain  this  popularity.  Once  established,  or  a  "stand" 
secured,  it  is  a  hardy  plant  and  continues  almost  indefinitely  to  fur- 
nish good  annual  yields  without  reseeding.  It  gives  several  yields 
or  cuttings  each  year.  It  is  a  legume  with  the  peculiar  power  of 
drawing  from  the  atmosphere  the  nitrogen  in  which  the  soils  of  the 
arid  region  are  often  deficient,  and  leaves  behind  more  than  it  found 
of  this  valuable  plant  requirement.  It  is  the  deepest  of  subsoilers, 
penetrating  with  its  many  roots  to  a  remarkable  depth  for  tiie  other 
essential  elements  of  plant  growth  and  improving  the  physical  con- 
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dition  of  the  soil.  It  famishes  a  hay  of  superior  quality  for  condi- 
tiomn^  and  fattening  stock,  so  effective  in  fact  that  it  is  now  being 
utilized  medicinally  for  human& 

A  list  of  the  principal  crops  grown  on  the  projects  is  given  in  the 
attached  table  of  results  for  1915  showing  the  relative  importance 
of  the  various  crops  in  areas  occupied  and  value  of  products. 


Crop  results  on 

k  reolaination  projects  in  1915^ 

Acreage  cropped. 

Yields. 

Ck!op  value. 

Oop. 

Total. 

Percent. 

Unit. 

Total. 

Average 
per  acre. 

per  acre. 

Total. 

Per 
cent. 

Bartov 

37,474 
39,785 
49,514 
780 
84,052 

4.6 
5.3 
6.5 
.1 
11.4 

Bu.... 
Bu.... 
Bu.... 
Bu.-.. 
Bu.... 

Bu.... 

Bu.... 
Bu.... 
Bu.... 
Bu.... 
Bu.... 

Bo.... 

Ton... 
Ton... 
Ton... 
Ton... 

Ton... 

947.463 

1,223.868 

1,496.153 

11,116 

1.803.656 

25 
31 
30 
14 
21 

$16 

8876.490 

8.2 

Corn 

20          786.963 
13  1       664.572 
11  1           8.332 
18      1,629.873 

4.3 

Oats 

3.7 

Rv« 

.1 

Wheat 

8.4 

Total 

211.005 

27.9 

5,482,256 

17  '    3,666,160 

19  7 

Other  grain  and  seed: 

Al&lfaseed 

Clorer  seed 

SoiiKhum  (grain). 
Flax  seed 

14,517 

6.537 

7.216 

330 

244 

1.9 
.7 
1.0 

58,378 
19.724 
252,324 
3.714 
2,412 

4.0 

3.6 
36 
11 

0 

32 
37 
22 
20 
11 

464.428 

204.881 

161,541 

6,681 

2.761 

2.5 

1.1 

.9 

1 

Milletseed 

Total 

a7.8U 

3.6 

336.552 

979.915 
12.071 
16,987 
68.977 
16.681 
6.355 

30 

840.292 

4  6 

.             

Alfalfa  hay 

Clover  hay 

Otharhay 

Com  fodder 

Peas 

335.101 

8.726 

12.484 

33,529 

927 

870 

96.128 

44.3 
.0 
1.6 
4.4 
.1 
.1 
12.9 

3.0 
L9 
L4 
1.8 
18 

19 
11 
12 
20 
31 

6,460,230 
76,333 
144.838 
682.608 
29.183 
22,387 
902,132 

.8 

3.8 

2 

Other  foiage 

Paston 

1 

.9 

4  0 

Total 

487,825 

64.8 

-./WA>^. 

17  1    8.317,810 

45  8 

Bu.... 
Bu.... 
Bu.... 
Bu.... 

Vegetables  and  truck: 

2,610 
324 

17.200 
279 

n,481 

.4 

31.400 

66.220 

2,864,828 

19.477 

12 
204 
165 

70 

31 
122 
74 
41 
67 

80,267 

39,670 

1,282,842 

11.302 

769,270 

.6 

Onions 

2 

Potatoes,  white.. 
Potatoes,  sweet.. 

2.3 

7.1 

Truck 

1.6 

4.3 

Lb.... 
Lb.... 
Lb.... 
Lb.... 
Lb.... 
Lb.... 

Lb.... 

Lb  . 

Total 

31,963 

4.2 

A,W^^ 

68 

2,183,341          12.0 



Fhilt  and  nuts: 

Apples 

16,502 
2.326 
1.756 
302 
1,167 
1,577 

2,213 

2.2 
.3 
.2 

41.530.159 
10,657,883 
9.216.780 
3.017.440 
2.166,212 
2,931,737 

8,199,600 

2,500 
4,600 
5,250 
10,000 
1,850 
1,850 

52 
54 
89 

235 
68 

113 

76 

864,591 
124,531 
155.577 
71.176 
79,858 
177,618 

166.916 

4.8 

Peaches 

.7 

Pears.  .::::.:: 

9 

Prunes 

.4 

Citrus  fruit 

Small  Ihiit 

Other  fhUt  and 
nuts 

.2 
.2 

.8 

.4 
LO 

.9 

Total* 

»25,927 

8.4 

•77,878.871 

63 

•1.647,509 

9.1 

MlnsUaneous* 

SfSo'l^v.:::: 

20.848 

3.325 

646 

1,411 

1.336 

2.7 
.4 

.1 
.2 
.2 

Ton... 
Lb.... 
Lb.... 
Ton... 

225.864 

1.284,394 

981.200 

7,458 

11 
385 
1,800 
6.8 

60 
62 
188 
34 

1,236.049 

204.671 

102,200 

34.419 

27.430 

6.8 
1.1 

EDons 

0 

SS.......:::; : 

2 

Othff  crops 

.1 

Total 

27,464 

8.6 

1.604,769 

8.8 

DnpUoation 

65,016 
767,613 

7.0 
100.0 

" 

AU  crops...' 

24 

418.164,462 

100.0 

I  are  limited  to  irrigated  areas  covered  by  crop  reports,  excluding  about  40.000  acres  irrigated 
bat  not  coveted  by  crop  reports,  and  small  areas  cropped  by  dry  farming  on  a  few  projects. 

9  This  fl^re  does  not  represent  average  value  for  pasture  throughout  the  year  as  considerable  areas 
pastured  wen  also  harvested  and  are  included  in  the  duplicated  area. 
•Totals  inohide  86  acres  yielding  159.060  pounds  worth  $7,243  not  reported  under  sepacste  fruits.    | 
^Indndes $4^7J  Wt  include4  under  separaU  crops.  Digitized  by  tiOOQlC 
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A  summary  of  18,624  irrigated  farms  shows  the  average  farm  con- 
tains 54  acres  of  irrigable  land  and  44  acres  are  actually  watered, 
leaving  10  acres  for  &lds  not  yet  utilized,  buildings,  private  roads, 
etc.  On  this  average  farm  20  acres  are  in  alfalfa,  18  in  grain,  with 
small  areas  of  other  crops.  The  farmer  crops  a  total  of  41  acres.  His 
total  crop  as  harvested  is  worth  a  little  less  than  1,000,  but  he  has 
three  or  four  work  animals  to  feed  and  by  feeding  the  rest  of  his 
crop  its  value  can  be  greatly  increased.  For  this  purpose  he  has  cows, 
sheep,  and  hogs,  in  all  some  25  animals.  These  are  worth  about 
$1,000;  adding  tne  price  of  his  land  and  water-right  payments,  this 
average  farmer  is  using  a  capital  investment  of  $6,000.  His  success 
depends  largely  on  what  he  pays  for  the  use  of  this  capital.  If  he 
is  mdebted  for  a  large  share  of  it  at  a  high  interest  rate,  he  is  likely 
to  fail;  if  his  capital  is  clear  or  indebt^ness  and  interest  low,  his 
chance  is  excellent. 

Summary  of  irrigated  farm$,  1915} 


Project. 


Num- 
ber of 
farms. 


Irrigable  acre- 
age.* 


Irrigated 
age. 


Total. 


Per 
&rm. 


Total. 


Per 
&rm. 


Cropped 
age. 


Total. 


Per 
turn. 


CropTahie. 


Total. 


Per 
brm. 


Salt  River 

Yuma 

Orland 

Unoompaligre  Valley . . . . 

Boise 

Hlndoka: 

Gravity  unit 

South  Side  pumping 

unit 

Huntley 

Milk  River 

Sun  River* 

Lower  Yellowstone 

North  PUtte 

Truokee-Carsoo 

Carlsbad 

Hondo 

Rio  Grande 

Umatilla 

Klamath 

Belle  Fouiohe 

Okanogan 

Yakima: 

Sunnyside  unit 

Tietonunit 

Shoshone 

Total , 


3,004 

737 

351 

1,107 

1,727 

1,130 

621 
530 
48 
164 
200 

1,095 
671 
325 
20 

1,092 
300 
315 
717 
440 

3,558 
905 
498 


194,866 
39,146 
9,971 
02,147 
99,978 

58,447- 

39,867 
28,791 
10,113 

9,027 
21,833 
87,554 
58,620 
15,086 

3,330 
40,700 

9,098 
38,247 
55,398 

9,400 

68,840 
24,900 
80,501 


65 


61 

64 
45 
211 
65 

84 
80 

103 
46 

115 
37 
32 

105 
77 
21 

27 
25 
61 


175,111 
27,857 
8,928 
41,463 
76,705 

45,874 

88,188 
18,203 

4,192 

4,243 
12,656 
70,007 
40,295 
13,470 

1,294 
33,876 

6,306 
27,254 
44,067 

7,800 

66,607 
22,000 
25,753 


171,832 
25,101 
6,990 
40,553 
09,818 

40,618 

36,390 
18,186 

8,887 
S6,665 
11,990 
68,180 
.88,495 
11,322 

1,287 
32,246 

3,603 
27,254 
43,063 

4,814 

54,919 
18,100 
24,888 


$3,661,709 

873,721 

220.422 

1,044,916 

1,620,878 

989,478 

78^5,057 
53.'»,  363 
51,249 
11.M29 
Ifrl  nil 
l,2fl^  fll 
59  33 
24   84 

r    78 

1,10  89 
10  .'53 
877  488 
462  C«0 
254425 

3,760,326 
668,650 
410,031 


11,220 

1,185 

628 

944 

884 

836 

1,265 

1,010 

1,065 

TOO 

750 

1,155 

1,040 

765 

616 

1,010 

340 

1,200 

646 

580 

1,076 
670 


18,624 


M,006,435 


64 


810,649 


44      700,035 


41 


18,199,681 


978 


>  Limited  to  Irrigated  farms  covered  by  crop  reports,  excluding  about  40,000  acres  irrigated,  but  notcov>* 
ered  by  crop  reports,  and  small  areas  oroppea  by  dry  farming  on  a  few  projects. 

>The8e  figures  cover  only  irrigated  farms;  hence  the  irrigable  acreage  is  less  than  that  for  the  projects 
as  a  whole,  as  jslven  in  other  tables. 

'Crop  reports  covered  164  irrigated  farms,  which  included  4,243  aons  irrigated  and  crapped;  also  2,423 
acres  cropped  without  irrigation. 

OPB&ATION  AND  MAINTENANCE. 

The  operation  and  maintenance  of  the  project  irrigation  works 
have  be^  carried  on  during  the  fiscal  year  with  considerably  less 
friction  between  the  irrigationists  and  the  operation  and  maintenance 
forces  than  during  any  preceding  period.  This  is  gratifying,  par- 
ticularly in  view  of  the  lact  that  the  system  of  basing  operation  and 
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maintenance  charges  on  the  quantity  of  irrigation  water  used  was 
being  put  into  effect  and  variations  in  total  charges  between  neigh- 
boring water  users  have  been  apparent. 

During  the  year  there  have  been  very  few  mishaps  in  the  operation 
of  the  project  irrigation  works.  Extraordinary  floods  caused  con- 
siderable damage  in  the  Southwestern  States,  but  similar  damage  was 
also  suffered  by  all  property  in  the  same  sections.  The  continued 
successful  operation  of  the  project  works  speaks  well  for  the  plans 
by  which  tne  systems  were  built  and  the  construction  methods 
employed. 

With  the  possible  exception  of  the  Yakima  project,  all  projects 
had  a  bountiful  supply  of  irrigation  water  during  1915.  The  crops 
on  the  Yakima  project  were  not  seriously  affected,  but  economy  in  use 
of  water  had  to  be  enforced.  Storage  provisions  for  all  the  projects 
appear  to  be  adequate  and  the  supplies  from  the  storage  readily 
available. 

Of  special  interest  in  the  maintenance  of  the  canal  systems  has 
been  the  use  of  sheep  and  goats  in  keeping  canal  banks  free  from 
vegetation.  On  the  Salt  River  project,  where  Johnson  ^ass  and 
other  growths  were  particularly  objectionable,  the  experiment  of 
uang  Government-owned  sheep  to  clean  the  canal  banks  was  first 
tried  out  with  marked  success.  The  scope  of  this  work  has  been 
enlarged  on  that  project,  and  Government-owned  sheep  have  also 
been  secured  for  use  on  canal  banks  on  the  Rio  Grande  project.  On 
the  Yuma  and  Orland  projects  the  use  of  privately  owned  sheep 
has  been  encouraged  by  Government  assistance  in  fencing  stretches 
of  the  canals  to  be  kept  clean.  In  addition  to  keeping  the  canal  banks 
clean  it  has  been  found  that  the  trampling  of  the  sheep  compacts  and 
improves  the  banks  and  reduces  the  likelihood  of  breaks  due  to  bur- 
rowing gophers  and  similar  pests. 

SOIL  CLASSIPICATION. 

Additional  experience  gained  during  this  period  further  indicates 
the  desirability  lor  reasonably  close  classification  of  the  soils  on  some 
of  the  projects  with  respect  to  the  duty  of  Avater  on  the  various  types. 
An  acre- foot  of  water  delivered  to  porous  or  sandv  soil  will  not  per- 
form the  same  duty  as  the  same  amount  delivered,  to  nonporous  soil 
and  the  value  of  the  water  is  correspondingly  less  to  the  irrigationist. 
Such  a  classification  of  soils  has  been  fairly  well  worked  out  on  the 
Minidoka  project  in  Idaho,  where  the  Department  of  Agriculture 
made  soil  classification  and  duty  of  wiiter  studies  during  the  season  of 
1915.  Pending  a  proper  classification  of  soils,  the  fixing  of  operation 
md  maintenance  charge  schedules  in  such  manner  as  to  approximate 
a  flat  rate  per  acre  will  prevent  serious  inequities  among  water  users 
on  projects  where  the  types  of  soil  vary  considerably. 

While  the  basing  of  operation  and  maintenance  charges  on  the 
amount  of  irrigation  water  used  per  acre  has  worked  some  disad- 
vantages due  to  varying  types  of  soil,  this  plan  has  worked  economies 
in  the  handling  of  project  works  as  the  water  has  been  used  more 
conservatively  and  more  timely  irrigations  have  been  effected.  The 
irrigationists  are  now  studying  the  use  of  water,  which  is  beneficial  to 
both  the  land  and  the  landowner. 
eiB09*— 16 2 
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Operation  and  maintenance  charges  have  not  decreased  on  all  the 
projects  during  the  past  year,  because  of  the  necessity  of  considerable 
maintenance  work  on  some,  but  in  general  the  decrease  per  acre  has 
been  encouraging  and  further  economies  are  still  possible. 

The  landowners  are  demonstrating  an  increasing  interest  in  the 
businesslike  operation  of  the  projects.  As  a  rule,  conservative  busi- 
ness men  are  taking  places  as  officers  of  water-users'  associations,  and 
the  past  year  has  seen  some  effective  cooperation  between  these  or- 
ganizations and  the  local  officers  of  the  Reclamation  Service  in  han- 
dling problems  that  previously  have  been  parsed  on  to  the  department 
for  consideration  and  settlement. 

BETTEK  FABHINTG. 

The  farmers  on  the  projects  are  steadily  improving  in  the  matter 
of  crop  production.  General  conditions,  such  as  climate  and  trans- 
portation facilities,  control  to  a  large  extent  the  kinds  of  crops  pro- 
duced on  each  project.  The  proper  selection  of  crops  is  being  worked 
out,  and  the  fanners  are  taxing  up  practical  crop  rotations  which 
have  been  demonstrated  as  advantageous  in  their  respective  locali- 
ties. The  good  results  of  better  crop  selections,  more  thorough  cul- 
tivation, better  methods  of  irrigation,  and  crop  rotation  are  gradu- 
ally and  increasingly  apparent  each  year.  On  some  of  the  projects 
there  is  still  a  limited  production  of  unprofitable  crops,  which  will  in 
time  give  way  to  more  profitable  farming.  The  maximum  per  acre 
returns  on  the  irrigated  lands  have  notl)een  approximated  as  yet. 

LIVE  STOCK  ON  THE  PB0JECT8. 

As  has  been  apparent  from  the  beginning  of  irrigation  farming 
in  this  country,  the  road  to  prosperity  is  through  the  production  and 
feeding  of  live  stock  on  the  irrigated  lands.  During  the  first  few 
years  Allowing  the  settlement  of  me  Government  projects  the  settlers 
were  not  financially  able  to  secure  good  breeding  stock,  and  local 
business  interests  were  not  inclined,  for  various  reasons,  to  support 
the  settlers  in  the  purchase  of  breeding  stock.  During  the  last  few 
years,  and  particularly  in  1915,  these  conditions  have  changed  ma- 
terially. Local  business  interests  have  decided  that  thej  will  profit 
by  having  plenty  of  live  stock  on  farms  in  their  vicinities,  ano^they 
are  willing  to  furnish  capital  for  such  enterprises. 

Excellent  assistance  in  the  purchase,  care,  and  feeding  of  all  classes 
of  live  stock  has  been  given  trie  project  farmers  by  the  agriculturists 
assigned  to  several  of  the  projects,  under  the  direction  of  Mr.  F.  D. 
Farrell,  of  the  Department  oi  Agriculture.  That  department,  after 
considering  conditions  on  the  projects,  decided  that  tne  greatest  ad- 
vantage would  accrue  to  the  farmers  by  the  assignment  to  the  projects 
of  men  educated  and  trained  particularly  along  animal-husbandry 
lines,  and  this  course  has  proved  wise.  Losses  to  the  farmers  by 
reason  of  live-stock  diseases  have  been  minimized  by  the  presence  on 
the  projects  of  these  trained  men,  and  the  advantages  ox  their  help 
in  the  purchase  of  breeding  stock  will  be  continually  apparent  here- 
afteor. 

Increases  in  the  live  stock  handled  on  the  projects  have  created 
marketing  facilities  for  much  forage  and  bulk  feeds  heretofore  im- 
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marketable  at  a  profit  Further  improvements  in  marketing  facili- 
ties are  much  needed  by  our  settlers.  It  is  true,  however,  that  much 
of  this  work  of  securing  better  markets  depencb  directly  on  the 
farmers  themselves.  Decided  improvements  must  be  made  in  the 
standardization  of  both  crops  and  live  stock  before  improvements 
in  marketing  facilities  can  well  be  started.  Standards  of  quality 
for  each  project  must  be  fixed  and  the  production  brought  up  to 
such  standards.  When  this  is  accomplished  the  market  question  will 
be  solved,  as  the  demand  for  excellent  products  is  unvarying,  while 
indifferent  products  are  not  handled  profitably  even  during  periods 
of  heavy  demand. 

In  connection  with  the  assignment  by  the  Department  of  Agricul- 
ture of  a^iculturists  to  a  number  of  the  projects  the  farmers  on 
these  projects  have  had  the  benefit  of  visits  by  experts  from  that 
department  who  have  given  special  assistance  in  the  establishment  of 
creameries,  cheese  factories,  and  cooperative  selling  organizations 
and  along  other  lines  tending  to  better  market  conditions.  Special 
men  to  handle  live-stock  diseases  have  also  been  available.  It  would 
be  a  decided  advantage  if  the  Department  of  Agriculture  would 
extend  the  scope  of  the  demonstrations  on  reclamation  projects  to 
include  an  agriculturist  on  each  project. 

WOKK  OF  THE  SETTLEMENT  SECTION. 

The  settlement  section  of  the  service  is  cooperating  with  the  various 
water  users'  associations,  the  immigration  agents  of  States  and  rail- 
road companies,  and  others,  with  a  view  to  completing  plans  for 
securing  competent  settlers.  On  several  of  the  projects  considerable 
areas  ot  land  are  held  in  large  tracts  by  private  interests  which  are 
under  contract  with  the  Government  to  subdivide  and  sell  to  bona 
fide  settlers.  The  settlement  section  is  cooperating  with  the  water 
users'  associations  on  several  of  these  projects  for  the  subdivision  and 
settlement  of  these  excess  lands.  The  advantages  of  this  plan  consist 
in  securing  competent  farmers  and  also  in  safeguarding  the  home- 
seeker  from  unscrupulous  land  agents  and  in  some  cases  rendering 
him  financial  assistance  for  the  purchase  of  live  stock. 

IMPBOVEMENT  IN  SOCIAL  AND  ECONOMIC  CONDITIONS. 

The  project  farmers  have  not  been  turning  all  available  money  into 
live  stock  and  similar  investments,  but  have  utilized  a  great  amount 
in  bettering  social  and  educational  conditions.  With  the  help  and 
encouragement  of  the  service  the  settlers  are  rapidly  being  organized 
into  cooperative  associations  which  are  extended  to  all  activities — 
business,  educational,  and  social.  Under  the  encouragement  and 
assistance  given,  life  on  many  of  the  projects  has  been  made  attrac- 
tive, and  the  country  has  lost  its  isolation  and  loneliness.  The  cen- 
tralized graded  school  is  growing  in  popularity  and  has  been  estab- 
lished on  many  of  the  projects.  It  may  be  safely  stated  that  the. 
greatest  advancement  made  in  educational  lines  in  Western  States 
has  been  on  the  irrigation  projects  where  the  settlers  have  taken 
the  lead  in  providing  modern  and  well-equipped  school  buildings. 
well-qualified  teachers,  and  attractive  surroundings. 

The  act  of  October  5,  1914,  authorized  the  Secretary  of  the  In- 
terior to  withdraw  from  other  disposition  and  reservation  land  f o^ 
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community  centers  for  the  use  of  residents  on  the  reclamation  proj- 
ects of  the  Government,  and  this  provision  of  the  law  has  been 
utilized  in  many  sections.  The  project  women  have  been  particularly 
active  in  building  community  houses  and  forming  community  clubs 
and  other  organizations  which  bind  individuals  in  closer  relations. 
More  than  200  women's  organizations  have  been  reported,  a  large  per- 
centage of  them  being  afJiliated  with  State  and  National  federations. 
That  they  are  already  an  important  factor  in  the  upbuilding  of  the 
West  is  well  recognized  and  they  are  working  side  by  side  in  effective 
cooperation  wuth  boards  of  trade,  chambers  of  commerce,  and  other 
organizations  for  better  farms,  better  health,  better  schools,  better 
communities,  and  better  homes. 

Settlement  data  for  reclamation  projects,  1916, 


state  and  project. 


Arizona,  Fait  River 

Arizona-Calirornia,  Yuma., 

California,  Orland 

Colorado.     Uncompahgro 

Valley' 

Idaho: 

Boijse , 

Minidoka 

Montana: 

Hunllev 

Milk  River 

Sun  River , 

Montana- N^rih    Dakota, 

Lower  Yellowstone 

Nebraska- Wyoming,  North 

Platte 

Nevada,  Truckee-Carson.. . 
New  Mexico: 

Carlslad 

Hondo 

New    Mexico-Texas,    Rio 

Grande 

North  Dakota,  North  Da- 
kota pumping: 

Willlston  unit 

Buford-Trenton  unit . . 

Oregon,  Umatilla 

Oregon-California,  Klamath 
South   Dakota,  Belle 

Fourche 

Washington,  Okanogan.. . 
Washington,  Yakima: 

Sunnyside  unit 

Tieton  unit 

Wyoming,  Shoshone , 

^NDIAN     PROJECTS       (see 

note). 

Montana: 

Blackleet 

Flathead 

Fort  reck 

Total 


Towns. 


Num- 
ber. 


25 


164 


Popula- 

UOQ. 


31,000 
4,535 
1,650 


Total 
popula- 
tion of 

farms 

and 
towns. 


53,000 
6,621 
3,260 


6,500  I  10,061 


34,350 
4,100 

468  ' 

4,200  I 

210  , 


46,910 
10,568 

2,518 

4,600 

786 


Num- 
ber of 
public 
schools. 


I 


2,145  ,    2,966 


5,500  , 
1,510 

3,000 
7,500 


9,700  I 
3,500  , 

3,912 
7,602 


81,000  I  92,000 


5,000  I 
400  I 
900  ■ 

5,000  I 

1,667  I 
1,650 


5,268 

21,000 

650 


5,175  I 

470 
1,800 
6,580  I 

4,142  I 

2,600 

13,112 
23,800 
2,450 


1,435  1,578 
3,460  17,460 
2,200  I    4,292 


6 

51 

<  10 


Number 

of 
churches. 


Banks. 


No. 


236,188  |341,452  494  I 


50  I 

h 

26' 
52 


Capital 
stock. 


21  '    6 


10  SI,  133, 500 
3  j  160,000 
2         141,000 

8  I      360,000 

15  i  1,750,000 
140,000 


14 

4 


60,000 

252.000 

20,000 


Deposits. 


S7, 489, 265 
896,450 
445,000 

2,083,999 

9,000,000 
1,311,641 

307,414 

1,069,000 

61,000 


Num- 
ber of 
deposi- 
tors. 


230,000  I  1,388,000 


25 
9 

I 
8 
9I 


352,000 
100,000 

80,000 
350,000 


92     20  I  3,275,000 


6  I 
2 


9  , 
11 


30 

'3  t 

7 


8      3 
15  '    9 

7      4 


1,800,000  , 
342,000  I 

7.'?7,000  ! 
2,500,000  1. 


1,800 

8,000 

24,860 
6,370 

1,180 

6,616 

264 

6,637 

6,000 
700 

1,694 


26,002,000  I    51,000 


185,000 
20,000 
25,000 

175,000 

140,000 
135,000 

309,573 


60,000 


205,000 
110,000 


1,500,000 

115,000 

85,000 

1,219,846 

1,297,000 
400,000 

1,112,296 


252,746 


745,733 
477,000 


3,300 
240 
600 

4,281 

4,228 
1,700 

6,674 

'i,'6d6 


3,669 
1,970 


447  157  9,768,073  63,527,390  I  141,272 


1  Date  for  1915. 

>  On  and  adjacent  to  project. 

>  Not  including  schoolhouses  at  which  services  are  held. 
4  Five  white  and  five  Indian. 

Note.— The  Indian  projects  are  separately  classified  because  thev  are  not  oon.structed  uoder  the  terms 
of  the  reclamation  law,  but  in  each  case  are  authorkad  by  spedfled  statute  in  connection  with  the  appro- 
priations for  the  Indiaik  Offioa. 
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BBAINAOE. 

A  more  detailed  discussion  of  the  causes  of  seepage  and  water 
logging  of  soils  may  be  found  in  the  twelftli,  thirteenth,  and  four- 
teenth annual  reports.  A  description  of  the  drainage  work  in  prog- 
ress will  be  found  under  the  discussion  of  projects. 

The  construction  of  drainage  works  to  relieve  seeped  conditions 
and  protect  lands  from  excess  water  was  continued  on  the  Boise, 
Huntley,  North  Platte,  Rio  Grande.  Truckee-Carson,  Klamath,  and 
Shoshone  projects  during  the  year  1915-16.  On  the  Flathead  project 
drainage  construction  was  also  carried  on  for  the  relief  of  seeped 
areas  in  the  town  of  Poison,  on  the  southern  shore  of  Flathead  Lake. 
Surveys  and  investigations  have  been  prosecuted  leading  to  the 
planning  of  drainage  works  for  the  Yuma,  Salt  River,  Uncompahgre, 
and  Belle  Fourche  projects.  Surveys  and  preparation  of  plans  for 
drainage  works  for  the  Grand  Valley  drainage  district  were  begun. 
This  work  is  being  done  under  contract  between  the  United  States 
and  the  district. 


Estimates  of  seepage  and  summary  of  drainage  work  to  June  SO,  1916, 


Estimated 
area  to  b« 
prot«otad 
whcaaO 
drains  au- 
thorlzwl 
areooD- 
structad. 


Aiiiaii»€aUfomia:  Yama 
Colorado: 

Grand  VaUej 

tJnocBnpahgre  Valley 
Idaho: 

Boise- 

Piooeer  Irrigation  district 
Nampa-Heridian  district 
other  parts  of  project. . . . 

Minidoka 

Montana: 

Flathead 

Huntley 

Sun  River 

Montana-North  Dakota:  Lower  Yellowstone. 

Nebraska-Wyoming:  North  Platte. 

Navada:  Truckee-Carson 

Nefw  Mexico:  Carlsbad 

New  Mexico-Texas:  Rio  Grande. 

Oregon: 

Klamath 

Umatilla 
South  Dakota:  Belle  Fourche. 
Wyoming:  Shoshone 

Total 


252,000 


1  Tentative  plans  have  been  formed  for  the  drainage  of  100,000  acres,  but  drainaj;e  lines  that  will  protect 
only  12,000  acres  have  been  approved.  The  approval  of  further  work  is  susj  end&d  pending  the  formation 
of  iirigation  districts. 

The  drainage  works  constructed  have  generally  been  effective  in 
lowering  the  ground  waters  on  areas  they  have  been  intended  to 
serve.  The  results  have  been  the  reclamation  of  areas  already  seeped 
and  the  protection  of  additional  areas  where  seepage  was  threatened. 
The  progress  of  reclaiming  lands  from  the  effects  of  seepage  and 
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water  logging  after  the  water  table  has  been  lowered  depends  in  a 
large  measure  upon  the  care  used  in  cultivation  and  washing  out 
the  alkali  from  the  surface  soils.  Lands  that  have  been  in  a 
seeped  condition  for  some  time  ordinarily  have  an  accumulation  of 
alkali  salts  on  oi*  near  the  surface  and  are  tightly  compacted,  due 
to  the  continued  action  of  water  upon  them.  Such  lands  require 
great  care  in  order  to  bring  them  into  a  condition  suitable  for  grow- 
ing crops.  Where  drainage  works  have  been  provided  and  the 
water  table  lowered  before  the  lands  have  become  water-logged  and 
alkaline,  no  especial  difficulty  is  experienced  in  getting  crops  started 
upon  them.  In  some  instances  drains  have  been  built  and  the  ground 
water  lowered  without  serious  crop  losses. 

Observations  to  determine  the  height  of  water  table  have  been 
carried  on  over  various  projects.  The  purpose  of  this  work  is  to 
anticipate  any  rise  in  ground  waters  that  would  cause  seepage  condi- 
tions and  also  to  furnish  necessary  data  for  planning  drainage  works. 
In  order  to  protect  lands  from  becoming  seeped  and  the  resultant 
crop  losses  on  large  areas,  it  is  necessary  that  the  construction  of 
drainage  works  be  started  before  the  water  table  rises  sufficiently 
high  to  destroy  the  irrigability  of  the  land  and  render  it  unfit  for 
crop  production. 

The  reclamation  extension  act,  section  4,  provides  that  no  increase 
in  construction  charges  shall  hereafter  be  made  after  they  have  been 
fixed  by  public  notice,  except  by  agreement  between  the  Secretary 
of  the  Interior  and  a  majority  of  the  water-right  applicants  and 
entrymen  to  be  affected  by  such  increase.  This  has  made  it  neces- 
sary in  many  cases  where  drainage  works  were  required  that  a  suffi- 
cient number  of  water-right  applicants  make  agreements  before 
construction  work  could  be  begun.  During  the  year  1915-16  supple- 
mental drainage  construction  was  carried  on  on  the  Huntley,  Sho- 
shone, and  Klamath  projects.  This  requirement  of  making  contracts 
for  supplemental  construction  tends  in  a  manner  to  delay  the  taking 
up  of  work.  Where  seepage  has  appeared  on  but  a  small  portion  oi 
the  project,  the  settlers  on  lands  not  so  affected  do  not  in  all  cases 
realize  the  necessity  of  constructing  drains  in  order  to  prevent  the 
spread  of  seepage.  It  is  only  when  a  majority  of  the  settlers  on  a 
project  have  been  brought  to  see  the  necessity  of  such  work  for  pro- 
tecting their  lands  that  funds  for  the  work  can  be  provided. 

In  connection  with  the  construction  of  drains,  especially  those  of 
the  closed  type,  studies  have  been  made  of  various  materials  avail- 
able for  such  construction.  These  studies  have  led  to  the  adoption 
of  specifications  for  tile  based  upon  inspection  and  strength  tests. 
The  inspection  and  tests  of  this  material  have  been  carried  on  largely 
by  the  office  of  the  cement  expert. 

FOWEB  DEVELOPMENT. 

On  several  of  the  projects  power  has  been  developed  to  supply 
irrigation  and  drainage  pumping  plants  and  the  requirements  of 
construction  work.  In  some  cases  surplus  power  is  available  and 
such  power  is  being  sold  for  domestic  and  industrial  use.  The  sale 
of  excess  power  has  not  only  resulted  in  a  considerable  income  in 
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many  cases  but  has  also  been  an  important  factor  in  the  development 
of  the  projects  and  the  improvement  of  the  living  conditions  of  the 
communities. 

Hydroelectric  developments  on  irrigation  canals  or  at  storage 
reservoirs  are  as  a  rule  not  well  adapted  to  straight  commercial  serv- 
ice, due  to  the  great  seasonal  variation  of  stream  flow  available  for 
the  generation  of  power,  but  with  an  irrigation  pumping  load  the 
greatest  power  demand  is  often  nearly  coincident  with  the  greatest 
supply  and  such  sites  can  be  economically  developed.  Power  for  such 
purposes  can  usually  be  developed  cheaper  in  connection  with  an  irri- 
gation project  than  as  a  purely  power  proposition,  since  many  of  the 
preliminary  expenses  ana  often  much  expensive  construction  work  is 
borne  in  part  at  least  by  the  gravity-irrigation  development.  Fur- 
thermore, where  the  developments  are  made  by  the  Recliunation 
Service  the  expenses  of  promotion  and  financing  are  eliminated  and 
there  are  no  interest  charges.  In  general,  the  conditions  are  therefore 
favorable  for  power  development  for  pumping  purposes  and  for  low 
cost  of  surplus  power  for  commercial  use. 

In  the  construction  of  the  larger  dams  electric  power  has  been 
used  almost  exclusively,  and  owing  to  its  ^reat  flexibility  and  ease 
with  which  it  can  be  distributed  to  the  various  pieces  of  equipment, 
it  has  been  an  important  factor  in  cheapening  and  expediting  the 
work.  Special  care  has  been  taken  to  protect  the  workmen  from  acci- 
dental injuries,  and  notwithstanding  extensive  use  of  2,200- volt  cur- 
rent, few  serious  accidents  have  occurred.  Electricity  has  also  been 
employed  successfully  in  the  construction  of  irrigation  and  drainage 
canals  by  means  of  motor-operated  steam  shovels  and  dragline  ex- 
cavators. The  larger  part  of  the  power  required  has  been  supplied 
from  developments  made  by  the  Reclamation  Service,  although  in  a 
few  instances  power  has  been  purchased  from  commercial  companies. 
Power  plants  have  as  a  rule  been  designed  and  constructed  for  perma- 
nent operation,  the  surplus  power  during  the  construction  period 
being  sold  commercially,  and  upon  completion  of  the  work  the  entire 
output  of  the  plant  becomes  available  for  such  disposition.  In  two 
cases  power  plants  have  been  leased  imder  competitive  bids  to  be 
operated  by  private  companies. 

The  f  ollowmg  tables  show  the  power  and  pumping  plants  installed 
on  tiie  various  projects  and  the  results  of  operation  for  the  fiscal  year 
ending  June  30,  1916. 
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Pumping  pUints  operated  by  the  United  States  RecJamatUm  Service  during  fUcal 

year  1915-16, 


rn>]«?t. 


plant. 


Ttp*,i 


pnme 


Nam- 


n«ad 
pumped 


Ptr5t  cost 
o!  plant. 


Rn*rEiP 
\\^^  (or 
pnmplr^fE. 


pmnpvd. 


Ooflt 
foot. 


SaltRiyer.. 

Do 

I>o 

Do 

Do 

Do 

Do 

Do 

Do 

Do..... 
Minidoka. . . 

Do 

Do 

Do 

Do 

Do 

Do 

Do..... 

North 

Dakota 

Punq>lng. 

Do 

Do 

Do 

Do 

Hantl«7... 

Okanogan., 


Yuma.... 
Do... 

Yakima.. 

Do... 
Do... 


BattaryA... 
Battery  B... 
BattaryC... 
Battery  D... 
Battery  E... 
Battery  F... 

Qemans 

San     Fran- 

dsoo. 
ICcQaeen 

well, 
ffighllne.... 
First  Uft.... 
Second  lift.. 
Third  Uft.... 
West  end... 
1S12  pomp- 

ing  station. 
A  4  raise.... 
1817  raise.... 
114  pumping 

station.' 
Substation 

A.» 

Substation 
B.» 

Barge* 

Substation 
D.« 

Substation 
E.« 

Balantine 
pumping 
station. 

Robinson 
flat  pump- 
Reservation 
drainage 
pump. 

Yuma  Val- 
ley pump- 
ing plant.  4 

Snipes 
Mountain. 

HUlcrest.... 

Outlook 


V.M.D.C... 

....do 

do 

do 

do 

....do 

H.M.D.C... 
do 

V.M.D.C... 

H.M.D.C... 
V.M.D.C... 

do 

....do 

H.M.D.C... 
do 

Soocn>  wheel. 

h.'m.d.*cV.! 


.do. 


.do. 


do 

S.T.D.C... 

do 

V.T.D.C.. 

H.M.D.C.. 

G.E.D.C.. 

....do 


V.T.D.C. 


....do 

....do 


B<trt€- 
power. 

75 

75 

75 

75 

75 

75 
100 
100 

75 

150 
2,760 
2,400 
1,560 

150 
5 

25 
10 
7.6 

175 


100 

540 
40 

450 

506 

200 

110 

40 

500 

35 
800 


Feet. 
40.0  :S16,425.49 
46.2  '  20,603.87 
48.4  I  16,734.94 


46. 

44.5 

32.0 

31.3 

30.0 

40.0 

43.0 
29.14 
30.34 
29.94 
20.74 

3.n 

2.91 
6.19 
7 

37.4 


27.4 


30.0 
21.6 


19,358.12 
21,848.29 
16,808.09 
8,124.41 
29,978.98 

17,254.44 

27,228.70 
180,314.331 


/lours. 

67,300 
139, 128 
141,891 
168,220 
146,463 
108,060 
156,602 

40,984 

60,601 


631.6  11.93 
1,775.0  1.176 
1,843.34 


2,261.88 
1,977.88 
1,488.68 
1,945.4 
525.6 

675.1 


1,716,910,  28,498.1 
8,182,910177^419 


Wdl}^.^j^_ 


18,371.56 
1,008.76 

3,202.34 
3,636.04 
2,891.61 

12,550.36 


7,386.45 


342,076 

19,726 

2,248 

483 


/14^,411 
\  87,072 
6,819.97 
230.49 

1,996.80 
430.81 


34,712.0g 
Part  of 
V    steam 
50.7  I    plant. 

46.32;  71,522.30 


188 

5  to  6 

4 

197 


27,673.04 
6,775.60 

9oaeo 

M2,03a00 


103      I    5,660.00 
109       •82,850.00 


6,508 


2,800 
758 

2,005 

175 
1,640 


1.006 
.908 

1.167 

1.192 
.966 

3.545 

.877 

.547 

[  .2422 

.2870 
.4130 

.1074 
.2580 


.683 

.928 

1.16 
.35 


»TypeV.  M.  D.  C.« vertical  motor-driven  centrifugal  pump.  Type  H.  M.  D.  C— horizontal  motor- 
driven  centrifugal  pump.  TvpeS.  T.  I).  ('.■"Steam-turbine-driven  centrifugal  pump.  Type  G.  E.  D.  C.-- 
ga»«ngine-driven  oentnfugaf  pump.    Type  V.  T.  D.  C— vertical  hydraulic-dnven  centrifugal  pump. 

*  Completed  June  30, 1916. 

*  Plant  not  operated  during  year. 
♦Temporarily  Installed. 

*  Plant  70  per  cent  complete. 

*  Plant  92  per  cent  complete 
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UNDEVELOPED  POWER. 

In  the  following  table  are  listed  the  power  sites  which  have  been  in- 
vestigated more  or  less  completely  by  the  Reclamation  Service  but 
which  have  not  been  developed.  The  data  given  are  necessarily  in 
many  cases  only  roughly  approximate,  but  the  table  serves  to  indicate 
the  great  power  possibilities  of  the  projects. 

Undeveloped  water  power. 


Project. 


Name  of  plant. 


Head. 


A  rizona-(^al  ifomia : 

Yuma 

Do 

Do 

California: 

Iron  Canvon 

Orland.." 

Pit  River 

Do 

Do 

Colorado: 

(irand  Valley » 

Uncompahpfe » 

Idaho: 

Boise 

Do.i 

Minidoka 

Do 

Montana: 

Flathead  (Indian) 

Do 

Do 

Do 

Do 

Huntley 

Montana^North  Dakota: 

Lower  Yellowstone  ^ 

Nebraska: 

North  Platte* 

Nevada: 

Truckee-Carson 

Do 

New  Mexjco-Texas:  Elephant 

Butte. 
Oregon: 

Columbia  River 

Deschutes 

Silver  Lake 

Umatilla 

Warner  Vallev 

Willamette  Valley 

Do 

Do 


Oregon-California:  Klamath. 

Utah:  Strawberry  Valley 

Washington: 

Columbia  River 

Okanogan 

Do 

Yakima-Sunnyside 

Do 

YakJma-Tleton 

Yakima- Wspato 

Do 

Do 

Do 

Wyoming:  Shoshone 


Drop  in  California  Canal . 
Araz 

T^gima  Dam  (doubtful).. 


Iron  Canyon 

Drop,  hi^h  line  to  Soulh  Canal. 

Hat  Crock 

Fall  River 

Big  Bend 


Main  Canal... 
VariOiiM  sites. 


Arrowrock  Dam 

Various  sites 

Mini  loka  Dam 

Head  of  Walcott  Lake. 


No.  1  Newell  Tunnel 

No.  2  Buffalo  Dam 

No.  3 

No.  4 

No.  6 

Second  drop,  main  csmal . 


Lateral  E.  K.  drop.. 
Pathfinder  Dam 


Lah(mtan 

26  foot  drop 

Elephant  Butte  Dam. 


Celflo  Falls 

4  sites 

Silver  Creek 

Drainage  outfall 

Deep  Creek 

Santiam  R i ver  and  Marion  Lake 

McKenzie  River,  2  plants 

Middle  Fork  Willamette  and  Waldo  Lake  Stor- 
age. 

Various  sites 

Spanish  Fork 

Priest  Rapids 

Salmon  Creek  No.  1 

Salmon  Creek  No.  3 

Mabton 

Main  Canal 

Lateral  E 

I)  rop  0 

Dropl 

Drop  2 

Drops 

Shoshone 


Feet. 
10 
22 
9-18 

CO- 130 

27 

200 

70-100 

S0a-9fl0 

31-48 
18-160 

60-230 

20-90 

46 

46 

169 
48 
24 
88 
19 
41 

34 

60-200 

120 

26 

65-185 


45-105 

65-110 

48-120 

28 


Horsepower. 


415-550 
2  4,400 

21-88 
126 

00 
347 
441 
44 
54 
100 
24 
40 
32 
34 
200 


1,200 
9,000 
4,000 

35,000 

078 

9,000-12,000 

7,000-40,000 

150,000 

3,000 
40,000 

10,000-20,000 

1,900 

10,000 

30,000 

130,000 
38,000 
19,000 
70.000 
16,000 
275 

314 

17,000-60,000 

6,000 
2,900 
12,000 


600,000-800,000 
90,000-100,000 
2,900 
145 
2,000 
14,000 
30,500 
66,000 

10,000 
1,500 

200,000 

2,000 

2,550 

131 

276 

3,410 

2,930 

4,063 

2,443 

1,488 

40,000 


Total 1,606, 300-1, 964,  aOO 


1  Power  from  Irrigation   flow  only, 
'Seyeral  stages. 
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EXECTBICAL  AND  MECHANICAL  ENOINEEBING. 

The  following  is  a  general  report  of  the  work  accomplished  by  the 
electrical  division  of  the  Denver  office  during  the  fiscal  vear  ending 
June  30.  11)16: 

Arizona^  Salt  River  project. — ^The  Crosscut  power  plant  near 
Tenipe,  Ariz.,  was  completed  and  the  official  capacity  and  effi- 
ciency tests  were  made  in  January,  1916.  In  this  plant  are  installed 
six  vertical  impulse  wheels,  each  of  1,000-horsepower  capacity  operat- 
inp:  under  a  head  of  117  feet.  The  water  wheels  have  a  guaranteed 
efficiency  of  75  per  cent  at  1,000-horsepower  capacity  and  under  test 
developed  a  maximum  efficiency  of  over  79  per  cent.  All  of  the 
difficulties  met  with  in  the  construction  of  this  plant  have  been  over- 
come successfully  and  it  is  now  in  continuous  and  satisfactory  opera- 
tion. So  little  trouble  is  encountered  in  the  operation  of  this  plant 
that  a  crew  of  five  men,  including  the  chief  and  one  janitor,  have 
no  diflSculty  in  operating  the  plant. 

At  the  Boosevelt  power  house  a  connection  between  the  sluicing 
tunnel  and  the  7-foot  penstock  was  designed  and  material  purchased. 
This  connection  will  make  it  possible  to  operate  units  Nos.  1.  2,  and  3 
on  clear  water  from  the  reservoir  and  will  make  it  unnecessary,  for 
the  pre-sent  at  least,  to  repair  the  power  canal  and  its  diversion  dam 
which  were  seriously  damaged  in  the  floods  of  January,  1916.  The 
two  regulating  needle  valves  to  be  used  at  the  end  of  the  sluicing 
tunnel  in  conjunction  with  this  installation  were  delivered  but  have 
not  been  installed. 

The  condition  of  the  north  outlet  at  the  Roosevelt  Dam  was  given 
careful  study  and  tentative  designs  of  supplemental  valves  for  the 
control  of  this  outlet  were  prepared  and  submitted  to  a  board  of 
engineers  which  convened  at  Roosevelt  June  20,  1916. 

The  installation  of  the  sixth  generating  unit  at  the  Roosevelt  power 
house  with  a  capacity  of  5,000  kv-a.  was  completed  and  the  unit 
placed  in  operation.  This  raises  the  capacity  of  the  Roosevelt  plant 
from  5,500  to  10,500  kv-a.  The  operation  of  this  unit  has  proven 
very  satisfactory  and  the  addition  of  this  large  generator  to  the 
system  has  been  very  beneficial  to  the  service  rendered  to  various 
customers  receiving  power. 

Arizonor-California^  Yuma  project, — Preliminary  studies  of  the 
proposed  Yuma  Mesa  pumping  plant  operated  by  power  developed 
at  the  drop  in  the  main  canal  were  made  and  estimates  of  the  cost 
of  this  system  were  partially  completed.  The  desigii  of  a  drainage 
pumping  plant  to  be  operated  by  internal  combustion  engines  was 
also  under  consideration. 

Colorado^  Grand  Valley  project. — Electric  e(juii)inent  consisting 
of  a  gasoline-driven  generator,  storage  battery,  motors,  and  con- 
trollers, for  the  operation  of  the  rolling  crest  of  the  Grand  River 
diversion  dam,  was  purchased  and  installed.  The  apparatus  is 
designed  to  raise  the  crest  at  any  speed  desired  by  tlie  operator  and 
to  safeguard  the  mechanism  by  dynamic  braking  while  lowering. 

Idalw^  Boise  project, — The  Boise  River  power  plant  which  has 
supplied  power  for  the  construction  of  the  Arrowrock  Dam  was 
leased  for  a  term  of  five  years  to  the  Electric  Investment  Company  of 
Boise,   this   lease   taking   effect   July    1,    1916.    The    20   balanced 
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valves  installed  at  the  Arrowrock  Dam  have  now  been  in  successful 
operation  for  two  years  and  inspection  of  the  outlets  shows  that 
they  are  still  in  perfect  condition. 

idaho^  Minidoka  project — The  Boersch  Lake  drainage  pumping 
plant,  consisting  of  two  25-second-feet  vertical  pumps,  was  com- 
pleted and  placed  in  operation.  The  114  pumping  plant  near 
Acequia  was  installed  and  placed  in  operation.  This  plant  has  a 
capaftity  of  4  second-feet  at  9J  feet  lift  and  consists  of  a  centrifugal 
pump  geared  to  an  induction  motor.  In  connection  with  this  plant 
an  outdoor  substation  consisting  of  a  transformer  and  switches 
mounted  on  a  steel  tower  was  installed  near  the  30,000-volt  trans- 
mission line  at  Acequia.  A  similar  substation  was  installed*  for 
delivering  a  small  amount  of  power  to  consumers  at  Marshfield. 
A  contract  for  delivering  power  to  the  town  of  Albion  was  consum- 
mated and  transmission  Ime  and  substation  constructed.  The  con- 
tract for  delivery  of  power  to  the  city  of  Burley  was  rewritten  and 
the  amount  of  power  to  be  delivered  increased  from  1,500  to  2,500 
kilowatts.  The  new  contract  provides  for  the  installation  of  1,200- 
kilowatt  transformer  capacity  in  the  Government  substation,  these 
transformers  to  be  furnished  by  the  city  and  paid  for  in  power. 
Propositions  were  received  from  the  Mountain  States  Telephone  Co. 
for  the  purchase  of  the  project  telephone  lines  and  from  the  Minidoka 
Mutual  Telephone  Co.  for  the  lease  of  the  telephone  lines  north  of 
the  river.    Both  of  these  propositions  were  rejected. 

Montana^  Huntley  project— The  capacity  of  the  direct  pumping 
units  at  the  Ballantine  pumping  plant  was  increased  approximately 
10  per  cent  by  the  purchase  and  installation  of  new  turbine  runners 
and  gates. 

Nevada^  Truckee-C arson  project — ^The  third  unit  installed  at  the 
Lahonton  power  plant  by  the  Canyon  Power  Co.,  now  operating 
this  plant  under  lease,  was  tested  and  accepted  on  the  part  of  the 
Reclamation  Service. 

lYeio  Mexico  J  Rio  Grande  project,  Elephant  Butte  storage. — The 
hydroelectric  plant  consisting  of  a  150-kilowatt  generator  connected 
to  a  225-horsepower  spiral-flume  turbine  was  installed  and  placed  in 
operation.  This  plant  was  operated  to  relieve  the  steam  plant  dur- 
ing the  latter  part  of  construction  and  will  be  used  for  lighting  the 
dam  and  supplying  various  motors  required  in  connection  with  the 
operation  of  the  control  valves. .  A  metal  spraying  pistol  was  leased 
from  the  Metals  Coating  Co.  of  America  and  experiments  are  being 
made  in  the  repair  of  erosion  by  this  means.  The  operation  of  the 
balanced  valves  for  the  Elephant  Butte  Dam  was  studied  and 
tentative  designs  prepared  for  the  correction  of  certain  difficulties 
which  developed  with  these  outlets.  Such  difficulties  have  not  yet 
become  of  sufficient  importance  to  warrant  any  change  in  the  pres- 
ent method  of  operation. 

North  Dakota,  North  Dakota  pumping  project — Assistance  was 
given  in  negotiating  a  revision  of  the  commercial  power  contract  with 
the  city  of  Williston,  and  in  an  attempt  to  revive  the  operation  of 
this  project  for  the  season  of  1916. 

Oregon,  Klamath  project — The  lease  of  the  Keno  Canal  for  power 
purposes  was  considered  and  a  draft  of  specifications  prepared  and 
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submitted  to  the  project  manager  for  consideration.  An  estimate 
of  a  direct  pumping  plant  for  the  Pine  Grove  irrigation  district 
was  prepared. 

Utah^  Straioherry  Valley  project. — ^The  question  of  the  future  op- 
eration of  the  Strawberry  Valley  power  plant  was  considered  at  a 
board  meeting  on  February  12,  1916,  and  specifications  for  lease  of 
the  plant  were  prepared  and  issued. 

Washington^  Okanogan  project. — The  power  and  pumping  system 
for  the  irrigation  of  Kobinson  Flat  was  tried  out  and  the  turbines  at 
the  two  power  plants  tested.  The  turbine  at  plant  No.  1  developed 
an  efficiency  considerably  in  excess  of  the  guaranties,  but  No.  2 
turbine  was  somewhat  deficient  in  capacity.  A  new  runner  has  been 
furnished  by  the  contractor  and  will  oe  tested  during  the  summer  of 
1916.  A  surge  pipe  has  been  installed  near  the  Robinson  Flat  pump- 
ing plant  to  elimmate  the  effect  of  water  hammer  in  the  long  de- 
livery pipe. 

Washington^  Yakima  project^  Sunnyside  umt — ^The  Snipes  Moun- 
tain pumping  plant  was  put  in  operation  at  the  beginnmg  of  the 
season  of  1915,  but  its  operation  is  not  yet  entirely  satisfactory. 
Plans  and  specifications  for  the  Grandview  power  and  pumping 
plants  were  prepared  and  bids  were  received  for  all  construction 
work  in  connection  with  this  project  before  the  end  of  the  fiscal  year. 
No  contracts  were  let,  as  the  irrigation  district  had  not  at  that  time 
fulfilled  the  necessary  legal  requirements.  The  Outlook  direct- 
pumping  plant  was  placed  in  operation  at  the  beginning  of  the  irri- 
gation season  of  1916,  and  preliminary  efficiency  and  capacity  tests 
were  made. 

Wyoming^  Shoshone  project. — ^The  two  balanced  valves  installed 
at  the  Shoshone  Dam  were  tried  out  for  the  first  time  in  May,  1916, 
and  operated  with  entire  satisfaction. 

General. — ^The  electrical  department  was  transferred  from  Los 
Angeles  to  Denver  and  consolidated  with  the  office  of  the  chief  of 
construction,  July  15, 1916.  In  addition  to  the  work  above  outlined, 
this  division  has  provided  inspection  for  material  and  equipment 

Purchased  in  Denver  and  vicinity.  One  of  the  functions  of  this 
epartment  is  to  assist  the  purchasing  department  in  all  electrical 
or  mechanical  purchases.  It  also  has  general  supervision  over  the 
operation  of  the  power  and  pumping  plants  and  the  design  of 
mechanical  and  electrical  devices  of  the  service. 

CEMENT-TESTING  WOBK. 

The  amount  of  cement  for  which  tests  were  made  during  the 
fiscal  year  ending  June  30,  1916,  was  171,213  barrels,  of  which 
168,213  barrels  were  accepted  and  3,000  barrels  rejected.  The  fol- 
lowing table  shows  the  number  of  barrels  for  which  tests  have  been 
made,  and  the  amount  and  per  cent  accepted,  from  1904,  when  the 
testing  laboratory  was  opened^  to  June  30,  1916: 
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Year. 


Amoant 

for  which 

tests  were 

made. 


Accepted. 


Amount. 


Percent. 


Jan.  1,  1904,  to  June  30,  1906 
Year  endhig  June  30.  1907 . . 
Year  ending  June  30,  1908. . 
Year  ending  June  30,  1909 . . 
Year  ending  Jime  30, 1910. . 
Year  ending  June  30, 1911. . 
Year  ending  June  30,  1912. . 
Year  ending  June  30, 1913 . . 
Year  ending  June  30, 1914. . , 
Year  ending  June  30,  1915 . . 
Year  ending  June  30, 1916. . 

Total 


BarreU. 
160,044 
197,321 
147,554 
196,097 
140,293 
93,086 
160,553 
181,653 
404,885 
602,288 
171,213 


\arreh. 
146,602 

91.  e 

191,204 

96.9 

137,526 

93.2 

163,733 

83.5 

127,743 

91.1 

88,986 

M.6 

149,303 

93.9 

170,473 

93.8 

391,135 

96.6 

583,588 

96.9 

168,213 

98.3 

2,455,887  I    2,318,506 


M.4 


All  cement  purchased  during  the  fiscal  year  ending  June  30,  1916, 
has  been  purchased  under  the  United  States  Government  specifica- 
tions for  Portland  cement  issued  under  date  of  May  1, 1912,  and 
the  methods  of  testing  employed  in  the  laboratory  have  been  in  ac- 
cordance with  those  provided  for  in  these  specifications.  In  the  ap- 
pendix will  be  found  a  table  giving  the  average  results  of  all  tests 
on  accepted  cement  from  January  1,  1904,  to  June  30,  1916. 

Regular  sets  of  long-time  tests  have  been  continued,  and  occasional 
chemical  analyses  have  been  made  as  a  matter  of  record  on  all  brands 
under  test.  Other  general  work  has  included  tests  on  samples  of  con- 
crete aggregates  from  various  projects;  water  analyses  lor  various 
projects;  inspection  of  drain-tile  shipments;  and  miscellaneous  tests 
and  analyses  as  required.  In  connection  with  the  long-time  tests, 
compressive  tests  have  been  added  to  the  tensile  tests  of  which  those 
have  heretofore  consisted. 

The  laboratory  has  cooperated  during  the  year  with  the  United 
States  Bureau  of  Standards  in  starting  a  series  of  field  experiments 
in  connection  with  the  investigation  of  the  action  of  alkali  on  cement 
concrete.  This  has  consisted  of  the  manufacture  of  large-sized  speci- 
mens of  concrete,  both  from  standard  materials  at  the  laboratory  and 
from  field  materials  available  at  several  of  the  projects,  and  the  ex- 
posure of  the  specimens  for  test  at  various  points  on  those  projects 
where  alkali  conditions  prevail. 

LEGAL  DIVISION. 

The  chief  counsel  of  the  Reclamation  Service  has  charge  of  the 
work  of  the  service  affecting  its  legal  side.  In  this  are  involved 
litigation,  the  initiation  and  protection  of  water  rights,  the  making  of 
contracts,  the  purchase  of  lands,  the  withdrawal  of  lands  from  entry 
and  their  restoration;  also  many  questions  affecting  entries,  farm 
units,  etc. 

Besides  the  Washington  oflSce,  there  are  nine  offices  in  the  field — a 
central  office  in  Denver  and  eight  others  distributed  somewhat  in 
accordance  with  the  geographic  divisions  into  which  the  work  of  the 
service  is  divided. 

The  force  consists  of  attorneys,  clerks,  and  stenographers,  being  a 
total  of  about  47  persons,  some  of  them  being  temporarily  employed 
for  special  work. 

Digitized  by  VjOOQIC 


liEGAL  DIYI8I0K.  88 

During  the  fiscal  year  1916  there  were  65  lawsuits  affecting  the  in- 
terests ot  the  service,  involving  a  total  of  about  $3,000,000  where  a 
money  consideration  was  given,  while  several  times  that  amount  was 
involved  in  other  cases  of  water-right  adjudications,  injunctions,  etc. 
The  immediate  supervision  of  these  suits  is  in  the  Department  of 
Justice,  but  the  legal  division  of  the  service  devotes  a  large  part  of 
its  time  to  the  preparation  of  these  cases  under  the  personal  direc- 
tion of  the  chief  counsel. 

About  1,750  contracts  were  executed  during  the  fiscal  year,  in- 
volving about  $4,000,000. 

A  large  part  of  the  correspondence  in  the  field  is  handled  by  or 
through  the  district  counsel,  while  most  of  the  correspondence  in  the 
Washmgton  office  is  passed  upon  and  handled  by  the  le^al  division, 
for  the  reason  that  legal  considerations  are  involved  in  the  large 
majority  of  matters  considered. 

During  the  fiscal  year  an  investigation  of  the  irrigation  possibilities 
on  Green  River  and  its  tributaries  in  Wyominj^  was  unaertaken  in 
cooperation  with  the  State  of  Wyoming.  This  involved  the  careful 
study  of  the  water  rights  in  this  drainage  area,  and  in  view  of  the 
importance  of  the  subject  this  investigation  as  regards  the  existing 
and  possible  water-right  claims  has  been  extended  to  the  entire  basin 
of  Colorado  River,  and  a  force  of  10  or  12  attorneys  and  assistants 
has  been  engaged  during  the  greater  part  of  the  fiscal  year  in  exam- 
ining and  digesting  the  official  records  of  the  7  States  in  which  the 
Colorado  River  drainage  basin  lies,  and  also  in  making  a  careful 
study  of  the  legal  questions  involved. 

This  investigation  is  one  of  the  most  important  which  the  service 
has  taken  up,  as  the  Colorado  drainage  area  covers  a  very  large  pro- 
portion of  the  irrigated  section  of  the  country,  and  the  local,  inter- 
state, and  international  questions  which  must  be  solved  in  the  proper 
utilization  of  its  waters  are  of  far-reaching  effect. 

The  chief  counsel  is  the  legal  adviser  of  the  Secretary  in  all  mat- 
ters relating  to  the  work  of  the  Reclamation  Service  and  in  special 
cases  involvmg  irrigation  questions. 

CONTBACTS  UNDEB  WABBEN  ACS. 

[Feb.  21,  1011,  86  Stat,  925.] 
BOISE  PBOJECT,  UIAHO. 


Name  of  contractor. 


of^ 
inaor*- 


B  Coop«ntive  DItcfa  Co 

B  Union  Ditch  Co 

losrablne  OaHaher 

K^pa^flridian  Irrigation  District. 

FlonMrlnlntlon  District 

Bettlcn*  Irr&ation  District 

Sootli  BoiseMntoal  Irrigation  Co. . . 
BtTcnIdAliiigationCo 

Do !!T!?r. 

JXtm  Toik  Cttial  Co. 

Do 


Aog.  10,1915 
July  23,1015 
Aug.  16,1015 
Aug.  12,1015 
July  37,1015 

do 

Aug.  13,1015 
July  as,  1015 
Aug.  17,1015 


laoo 

2^010 
20 

5,000 

1,800 

200 

2,00LSI 


5S.S'2}ti}«.^»'.« 


Aog.  11,1015 


HnODOKA  FBOJBOr,  IDAHO— JACKSON  LAKB  BNLABGEMBNT. 


Kzdui  Irrigation  A  Canal  Co.  and  Twin  FaUa  Canal  Co. 


Feb.  25,1018 


400,000 


61309*— 16 8 
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NOBTH    PLATTE   PBOJEOT,    NKBRASKA-WYOMINQ 
PEBMANENT  WATBB  SUPPLY. 


Nam*. 


Amount 

of  water 

inaor»* 

loot 


Tri-State  Land  Co.  (succeeded  by  Fanners'  Irrigation  District) 

G«ring  IrrigBtion  District 

Cantral  Irrigation  District - 

Stdmney  Rock  Irrigation  Canal  A  Water  Power  Co 

Beerline  Irrigation  Canal  Co 

Browns  Creek  Irrigation  District 

Bridgeport  Irrigation  District 

Pleasant  Valley  Lateral  Association 

OosbenLandCo 


Aug. 
Nov. 
Dec. 
Aug. 
Tan. 

p. 
p: 

June 
June 
July 


20,1912 
20,1912 
6.1912 
31,1915 
17,1913 
4,1914 
6,1913 
4,1914 
6,1913 
6,1914 
6,1913 
14,1913 
4,1914 
14,1915 
16,1915 
1,1915 


100,000 

20,000 

'    S;456 

>    6,580 

2,060 

12,880 

15,524 
6,573.6 
18»652 


IXMPOBABT  WATER  8T7PPLT. 


Dawson  County  Irrigation  Co June    1,1916 


11,000 


&  With  optional  increase;  8,000  acre-feet  delivered  during  fiscal  year  1916. 
BIO  OBANDE  FBOJECT,  NEW  MEXICO-TEXAS. 


Lee  Moor Mar.    8,1916 


1,000 


TAKIMA  PROJECT,  WASHINGTON. 


Name  of  oontraotor. 


DataofooD- 
traet 


Amount  of 
in 


W,  0.  Bradbury..... 

Otandvkw  InrJi^tiati  District,-..... 

Granger  [rrieiiitlaii  Dbttrict *,*... 

Kittitas  Rwlaiaat  ion  District ....... 

W.  Mooiler..,,.. -........,....*. 

Outlook  [rriirti don  District 

Pomonn  lleJgbU  Irri^iltm  District. 
Enlpe^  Mounldn  IrfigRtloii  Dbtrict. 

SmiiinidB  Irrlcfltloji  Dtslrict.,^ 

UnJoD  Gap  Irrigation  District 


May  22,1916 
Aug.    4,1916 

(•) 
Jan.    18,1918 

Not.  23,1914 

(») 
Nov.  16,1914 
Oct.     6, 1914 
Mar.    2,1915 


210,000 

'•ii'iio 


6,205 
18,520 
4,222 


*Not  complete. 

'Under  consideration. 

*Tbls  will  be  changed  under  amended  contract. 


LinOATION. 


The  following  table  shows  the  general  progress  of  litigation  during 
the  fiscal  year: 

Number  of  cases  pending  at  beginning  of  year 48 

Number  of  cases  initiated  during  the  year 17 

Total   65 

Number  of  cases  disposed  of  during  the  year 17 

Number  of  cases  pending  at  the  end  of  the  year 48 
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LEGISLATION. 

Legislation  affecting  the  Beclamation  Service  smce  the  last  annual 
report  includes  the  following: 

The  act  approved  May  8, 1916  (Public,  No.  72),  ma^g  provision 
in  regard  to  the  validation  of  certain  class  of  entries  on  lands  with- 
drawn under  the  second  form; 

The  appropriation  act  approved  July  1, 1916  (Public,  No.  132) : 

The  act  approved  July  26, 1916  (Public,  No.  167),  which  provides 
for  acceptance  of  the  provisions  of  the  reclamation  extension  act 
of  August  13, 1914,  under  certain  conditions. 

Copies  of  these  acts  will  be  found  in  the  appendix. 

DECISIONS  OF  THE  SECBETABY  OF  THE  INTEBIOB. 

A  digest  of  important  decisions  which  have  been  rendered  by  the 
Secretary  of  the  Interior  during  the  fiscal  year  will  be  found  in  the 
appendix.  Among  them  are,  ako,  a  few  important  decisions  by  the 
Comptroller  of  the  Treasury, 

PUBLIC  NOTICES  AND  OBDEBS. 

Copies  of  the  public  notices  and  orders  issue4  by  the  Secretary  in 
regard  to  reclamation  payments,  etc.,  during  the  fiscal  year  will  be 
found  under  the  respective  projects.  The  following  order  relating 
to  all  projects  was  issued  on  March  16, 1916 : 

WJiereas  under  the  terms  of  certain  public  notices  and  orders 
issued  prior  to  the  passage  of  the  act  of  August  13,  1914  (38  Stat, 
686),  the  charges  for  oi>eration  and  maintenance  accrued  and  accu- 
mulated against  the  irrigable  lands  with  requirement  for  payment 
of  the  same  at  the  time  ot  filing  of  water-right  applications;  and 

Whereas  the  charges  which  thus  accrued  have  m  some  cases  made 
a  very  heavy  charge  for  the  prospective  water  user  to  pay  in  addi- 
tion to  the  installment  of  construction  charges ;  and 

Whereas  it  is  for  the  interest  of  the  United  States  that  accrued 
and  accumulated  charges  in  such  cases  shall  be  added  to  the  con- 
struction charges:  Now,  therefore. 

It  is  ordered^  1.  That  all  charges  for  operation  and  maintenance 
which  accrued  and  accumulated  on  or  prior  to  December  1,  1914, 
against  lands  for  which  water-right  applications  have  not  been  filed, 
shall  be  added  to  the  construction  charges  so  that  water-right  appli- 
cations may  be  made  for  such  lands  without  obligation  to  pay  the 
total  amount  of  such  charges  at  the  time  of  filing  water-right  appli- 
cation; provided  that  sudi  water-right  application  is  made  under 
said  act  of  Au^st  13, 1914. 

2.  The  provisions  of  this  order  shall  apply  to  all  projects  under 
which  the  operation  and  maintenance  charges  were  regarded  as 
accumulating  prior  to  August  13,  1914,  but  Aall  not  apply  to  any 
lands  for  which  water-right  application  has  been  made. 

PTJBCHASES  OF  BIGHTS  AND  PBOPEBTY. 

A  statement  of  the  transactions  for  the  acquisition  of  rights  and 
property  is  given  in  the  appendix. 
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PTJBCHASE  AND  TSAITOPOKTATION  OF  HATEBIAIfl. 

In  order  to  secure  the  highest  practical  economy  and  bring  about 
uniformity  in  methods  it  has  been  found  desirable  to  make  most  of 
the  purchases  through  a  central  office  located  as  near  as  possible  to 
the  principal  manufacturing  and  jobbing  districts,  and  also  near 
the  center  of  transportation  facilities.  For  this  reason  an  office  was 
maintained  for  a  number  of  years  in  the  Federal  Building,  Chicago, 
111.,  with  facilities  for  advertising  and  purchasing  supplies  and  for 
forwarding  these  on  the  most  economical  and  expeditious  routes. 
On  June  1, 1915,  a  general  western  headquarters  office  was  established 
in  Denver,  Colo.,  and  it  was  deemed  best  to  consolidate  all  detached 
offices  at  that  point;  the  Chicago  purchasing  force  was  accordingly 
moved  to  Denver  and  purchases  handled  from  that  point  after  that 
date.  It  was  considered  that  better  service  could  be  afforded  the 
projects  in  handling  purchases  from  the  Denver  office,  as  the  chief 
electrical  en^neer,  drainage  engineer,  mechanical  engineer,  and 
technical  engineer  were  located  there,  and  these  men  could  personally 
supervise  the  drawing  of  specifications  covering  purchases  under 
their  respective  lines. 

The  total  number  of  purchases  of  supplies  for  the  field  during  the 
past  year  was  5,049,  with  a  total  value  of  $680,601.99.  The  cash  dis- 
count received  by  prompt  payment  of  bills  ran  from  one-half  to  5 
per  cent  and  amounted  to  $6,747.38.  The  purchasing  section  also 
effected  504  transfers  of  equipment,  machinery,  material,  etc.,  be- 
tween projects,  amounting  to  $85,063.35.  A  total  of  5,898  Govern- 
ment bills  of  lading  was  issued,  covering  the  movement  of  24,769 
tons  of  freight.  The  following  table  gives  available  data  covering 
purchases  made  by  the  purchasmg  office : 


Fiscal  year. 

Nomber 

jpnr- 

cbases. 

Gross  amount. 

nisooont 

1910 

1,774 
1,607 
2,205 
2,735 
3,116 
2;  854 
5,049 

1604,023.60 
574,323.74 
080,018.53 
459,890.17 
471,446.28 
454,661.46 
680,601.99 

1911       

1912 

1913 

$4,286.29 
4,604.28 

1914  

1915 

8,842.09 

1916     .• 

6,747.38 

Total 

10,340 

4,074,965.77 

19,480.04 

On  July  1, 1916,  the  unsettled  bills  for  freight  and  express  charges 
amounted  to  $199,819.86.  There  were  received  during  the  fiscal 
year  for  administrative  examination  new  bills  amounting  to 
$424,354.01;  bills  amounting  to  $494,422.64  were  examined  and  oasis 
for  settlement  was  arranged  with  claimants,  leaving  outstanding  on 
June  30,  1916,  bills  to  the  amount  of  $129,761.23.  The  commercial 
charges  on  bills  settled  would  have  amounted  to  $676,110.63. 

During  the  fiscal  year  there  were  filed  with  the  various  transpor- 
tation companies  claims  amounting  to  $22,212.45  on  copies  of  ex- 
pense bills  covering  shipments  consigned  to  contractors  which,  as 
paid,  are  covered  into  the  reclamation  fund. 
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The  following  table  gives  general  data  regarding  freight  and  ex- 
press charges  since  1906 : 


Year. 


Bills 


Commenial 
ohaigM. 


Deducted  Meount  of 
oontncton'  land 
gnmt    and    other 


TotaL 


1W6-7 

1907-8 

1908-8 

1909-10 

1910-11 

1911-12 

1912-13 

191»-14 

1914-15 

1915-16 

Total. 


S278,782.10 
809,688.04 
778,047.13 
437,082.01 
405,360.55 
610,740.28 
481,118.91 
547,705.99 
778,808.83 
475,072.86 


$470,883.96 
577,830.42 

1,403,970.10 
758,808.76 
666,876.60 

1,056,733.27 
837,077.60 
927,168.49 

1,303,347.96 
675,110.63 


8192,081.16 
208,247.38 
625,922.96 
321,770.15 
961,516.04 
444,998.04 
355,966.68 
879,457.60 
614,454.63 
200,088.37 


40.8 
86.0 
44.5 
42.4 
89.3 
42.1 
42.5 
40.9 
44.1 
42.1 


5,162,836.24 


8,766,782.07 


8«  604, 445. 88 


41.1 


FINANCES. 

The  financial  condition  of  the  service  may  be  summed  up  in  the 
following  condensed  statement  of  total  receipts  and  expenditures. 
The  details  of  these  expenditures  are  ^ven  in  the  appendix. 

The  statement  of  cash  receipts  and  payments  appearing  below 
shows  that — 

At  the  beginning  of  the  fiscal  year  there  were  $2,198,769.44  cash  on 
hand. 

During  the  year  this  amount  was  augmented  by  receipts  from 
various  sources  to  a  ^and  total  of  $9,064,538.88. 

Of  the  twenty  millions  authorized  by  the  act  of  June  25, 1910  (86 
Stat.,  855),  three  and  one-half  millions  were  transferred  to  the  recla- 
mation fund. 

Cash  expenditures  during  the  fiscal  year  were  $8,805,940.21. 

Town-site  receipts  transferred  to  the  credit  of  projects  were 
$21,189.28. 

The  balance  on  hand  at  the  close  of  the  fiscal  year  amounted  to 
$2,436,178.88. 

By  the  processes  of  the  General  Land  Office  and  the  Treasury 
Department  the  receipts  from  sales  of  public  lands  are  held  in  the 
Treasury  from  six  to  nine  months  before  they  are  placed  to  the 
credit  of  the  reclamation  fund.  Estimated  receipts  from  the  sale 
of  public  lands  in  the  hands  of  the  Treasury  Department  on  June  80, 
1916,  which  had  not  been  credited  to  the  reclamation  fund  amounted 
to  approximately  $1,700,000. 

llie  reclamation  fund,  which  comprises  the  moneys  received  from 
the  sale  of  public  lands,  has  now  reached  the  total  of  $88,964,431.61, 
and  from  the  sale  of  town  rites  $301,918.82. 

Transfer  vouchers,  adjusting  accounts  between  the  projects  for  the 
transfer  of  the  value  of  services  and  equipment,  amounted  to 
$546,462.58  during  the  fiscal  year  1916.  Since  the  beginning  of  the 
service  the  value  of  the  transfers  of  supplies,  materials,  equipment, 
and  services  between  projects  has  amounted  to  $5,552,221.95.  This 
fifystem  of  transfers  between  projects  has  enabled  tiie  service  to  utilize 
equipment,  materials,  supplies,  etc.,  to  their  fullest  extent  where 
needed  and  to  charge  the  eost  where  the  benefit  accruedr^^^r^]^ 
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CASH  TBAKSACTIONS. 

Below  is  shown,  in  the  statement  of  cash  receipts  andpayments, 
a  summation  of  the  cash  transactions  during  the  fiscal  year  1916 : 

Statement  of  cash  receipts  and  payments,  fiscal  year  1916. 


On  hand  July  1,  1914  (fourteenth  annual  report,  p.  39) $2, 198, 769. 44 

Original  receipts: 

Public  land  sales $3, 049, 938. 25 

Town-site  sales 21, 189. 28 

Bond  loan 3, 500, 000. 00 

6,571,127.53, 

Repayment  water-right  charges 964, 207. 81  j 

MlsceUaneous  receipts 1, 406, 000. 25  > 

CJoUections  in  project  offices  not  classified 123, 346. 36j 

r —  - 

11, 263, 451. 89- V 

PAYMENTS.  ^/'  "^ 

From  reclamation  fund $5, 305, 940. 21 

Bond  loan 3, 500, 000. 00 

8,805,940.21 

Townnsilte  receipts  transferred  to  credit  of  projects 21, 189. 28 

Balance  on  hand  to  June  30,  1916 : 

In  Treasury 1, 710, 477. 00 

In   depositaries   to   credit   of   special   fiscal 

agents 602, 498.  54 

In  project  offices  awaiting  remittances 123, 346. 36 

2,436,321.90 

11, 263, 451. 39 
ASSETS,  LIABILITIES,  BESEBVES,  AND  CAPITAL. 

Below  is  presented  a  combined  statement  of  the  assets  and  lia- 
bilities, together  with  the  reserves  and  capital,  of  the  Reclamation 
Service  as  of  June  30,  1916.  This  statement  shows  that  the  cash 
resources  on  June  30,  1916,  were  $8,636,321.90,  and  that  all  other 
resources,  exclusive  of  the  net  expenditure  for  construction 
and  deferred  operation  and  maintenance  charges,  amounted  to 
$26,104,549.54.  This  includes  the  unaccrued  construction  charges 
on  contracts  with  water-right  applicants,  amounting  to  $23,025,938.28, 
as  well  as  the  estimated  imearned  value  of  construction  work  con- 
tracted, amounting  to  $649,279.82  on  June  30,  1916.  This  latter 
amount  is  offset  by  a  contra  entry  under  contingent  obligations,  as 
the  payment  thereof  is  contingent  upon  the  contractors  fulfilling 
their  contracts  with  the  service.  The  gross  expenditures  for  con- 
struction work  in  process  amount  to  $116,133,251.08,  comprising  the 
cost  of  irrigation  works  as  shown  in  the  statement  of  construction 
cost  by  functional  features.  From  the  gross  expenditures  is  de- 
ducted all  revenue  earned  during  construction  to  June  30,  1916, 
amounting  to  $6,099,232.01,  making  the  net  cost  of  the  construction 
work  in  process  $110,084,019.07.  The  deferred  operation  and  main- 
tenance charges  amount  in  all  to  $1,695,593.03.    The  grand  total  of 
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assets  is  therefore  $146,470,483.54.  The  liabilities  of  the  service 
amount  in  all  to  $2,173,652.93.  The  reserves  for  repayment  to  the 
reclamation  fund  of  the  cost  of  the  projects  amount  in  all  to 
$32,305,197.33.  This  contains  not  only  the  value  of  construction 
contracts  with  water-right  applicants  for  the  original  acreage  sub- 
scribed, but  also  the  acreage  on  which  charges  have  been  temporarily 
suspended  on  account  of  the  land  becoming  waterlogged  or  tempo- 
rarily unfit  for  cultivation  by  reason  of  alkali,  etc.  It  also  com- 
prises the  charges  accrued  on  contracts  with  the  Indian  Service 
and  those  paid  by  the  Kuhn  Irrigation  &  Canal  Co.  and  the  Twin 
Falls  Canal  Co.  for  the  construction  of  the  Jackson  Lake,  enlarge- 
ment work.  In  addition  it  iacludes  the  amount  fc^rfeited,  penalties 
paid^  and  the  construction  charges  paid  in  advance  by  water-right 
applicants.  The  latter  includes  the  sum  of  $714,777.37,  which 
amount  covers  construction  work  performed  by  the  Salt  River  Valley 
Water  Users'  Association  under  contract  with  the  United  States  for 
the  construction  of  power  plants  and  canals.  It  also  includes  the  sum 
of  $52,269,  representing  credits  allowed  canal  companies  and  others 
for  canal  systems  taken  over  by  the  Government,  both  of  which  are 
included  in  the  gross  construction  cost  of  that  project.  The  capital 
of  the  service  is  represented  by  the  actual  receipts  from  the  sale  of 
public  lands,  amounting  in  all  to  $88,964,431.61,  plus  the  estimated 
amount  of  ^1,700,000,  now  with  the  Treasury  which  has  not  yet 
been  audited  and  placed  to  the  credit  of  the  reclamation  fund.  To 
this  is  added  the  $1,000,000  special  appropriation  for  the  Rio  Grande 
Dam  (34  Stat.,  1357)  and  the  $20,000,000  bond  loan  authorized  bv 
the  act  of  June  25, 1910  (36  Stat.,  835),4lie  total  capital  to  June  30, 
1916,  being  $111,943,230.18,  plus  the  net  amount  of  moneys  received 
from  the  Indian  Service  for  work  performed  on  projects  in  Montana, 
$278,798.57.  This  added  to  the  reserves  and  liabilities  equals  the 
amount  shown  above  as  the  assets. 

Combined  itaUment  ofauets,  liahiUHeSf  reserves^  and  capital  to  June  30, 1916. 

ASSETS. 

I.  Oash: 

With  Treamuw  United  Statee $1,710,477.00 

With  depoaitariee  to  credit  of  special  fiscal 
agents 602,498.54 

Baluice  of  bond  loan  available  for  transfer  to 
reclamation  fund,  act  of  June  25,  1910  (36 
Stat.,  836) 4,500,000.00 

Estimated  receipts  from  sales  of  public  land 
with  Treasurer  United  States,  not  yet  au- 
dited       1,700.000.00 


II.  Collections  returnable  to  fund  through  Treas- 
lurv: 

In  fiscal  agents'  possession  awaiting  remit- 
tance   182.21 

In  other  employees'  himds  awaiting  transfer 
to  fiscal  agents 1,487.48 

Cash  in  special  deposit  account 121,676.67 


18,512,975.64 


123,346.36 
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III.  AccountB  receivable: 

Gonetniction  charges  due  and  uncollected 

from  water-right  applicants $489, 939. 54 

Construction  charges  unaccrued  on  contracts 

with  water-right  applicants 23, 025, 938. 28 

Operation  and  maintenance  charges  due  and 

uncollected  from  water-right  applicants . .  311, 708. 89 

Uncollected  freight  refunds 16,016.47 

Uncollected  water  rentals 195,323.70 

Uncollected  miscellaneous  rentals 44, 416. 15 

Uncollected  miscellaneous  items 174, 825. 20 


IV.  Inventories: 

Miscellaneous  stores,  stock  on  hand 805, 006. 14 

Materials  and  suppUes  on  hand  in  storehouses  358, 658. 61 

Goods  in  transit 18,886  34 

Unadjusted  transfers  between  projects 14, 070. 83 

Undistributed  cost  (freight  ana  handling  on 

inventory  property) 479. 67 

V.  Construction  work  contracted: 

Unearned  value  of  construction  work  con- 
tracted          596,979.82 

Estimated  engineers'  expenses  on  construc- 
tion work  contracted 63,300.00 

VI.  Construction  work  in  process: 

Gross  cost  of  construction  of  projects  to  date . .  107, 834, 689. 97 

Gross  supplemental  construction  cost  of  proj- 
ects to  date 1,808,809.81 

Gross  operation  and  maintenance  cost  during 
construction 4,928,304.51 

Gross  cost  of  producing  commercial  power 
during  construction 567, 510. 78 

Plant  accounts 939,936.01 


124,268,188.28 


1,197,10149 


649,279.82 


116,133,251.08 
Less  revenues  earned  during 
construction  as  follows: 

Rentals  of  buildincs |157, 978. 70 

Rentals  of  grazing  lands 170, 881. 49 

Rentals  of  power  and  light.  932, 007. 76 

Rentals  of  irrigation  water. .  3, 185,  668. 11 

Rentals  of  telephone 13, 651. 47 

Miscellaneous  revenues 177, 098. 91 

Receipts  from  sale  of  town- 
site  lots 283,621.93 

Contcactora'  freight  refunds .  202, 779. 65 

Forfeitures    by    defaulting 

bidders  and  contracton . .  115, 764. 47 
Less  cost  adjustments — 

Profits  on  mess  house  oper- 
ations   140,517.60 

Profits  on  mercantile  store 

operations 340,51L09 

Profits  on  hospital  operationB  19, 510. 98 

LooB  on  operation  of  railroads  ^  3, 849. 73 

6,736,142.33 
Amount  set  up  as  reserves  or 
depreciations  charged  to 
cost  and  not  expended . . .      363, 089. 68 

6,099,232.01 

Net  cost  of  construction  of  projects  to  date 110,034,019.07 

Deferred  operation  and  maintenance  charges 1,695,593.03 

Totalassets 146,470,483.64 
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UABIL1TIB8,  RSSSRTKS,  AND  OAnTAL. 

VII.  AccoimtB  payable: 

Unpaid  Uibor $290, 176. 47 

Unpaid  purcfaases 233,764.67 

Unpaid  progreaB  eamings  under  coDfltniction 

contracts 216,12L96 

Unpaid  contiact  holdbacki 95,21&30 

Unpaid  freight  and  express  chaiges 224,797. 64 

Unpaid  passenger  fares 8,39L85 

Unpaid  agreements  to  purchase  real  prop- 
erty  :....  38,689.08 

Unredeemed  coupon  books 3,216.00 

Unredeemed  meal  tickets 3,919.40 

Unpaid  miscellaneous 192,417.67 

Uiuuiju5ted  transfeiB  from  other  projects...  102, 413. 67 

Guaranty  and  special  deposits 116,267.60 

11,624,272.11 

Vni.  Contingent  obligations: 

Unearned  yalue  of  construction  work  con- 
tracted   696,979.82 

Estimated  engineering  ezpenaes  on  con- 
struction work  contzactea 63,600.00 

DC.  Reserves  for  repayment  to  reclamation  fund  of 
cost  of  projects: 

Value  of  construction  contracts  with  water- 
light  applicants 26,389,626.61 

Value  of  construction  contracts  with  water- 
right  ai>plicants  temporarily  suspended. .         931, 47L  13^ 

Construction  chaiges  paid  in  advance  by 
water-ii^t  applicants 1,  Oil,  013. 27 

CoDStruction  charges  paid  and  forfeited  by 

water-right  appUcants 30,683.94 

Penalties  paid  on  construction  charges  by 
water-ri^t  applicants .20,837.18 

Miscellaneous  items- 
Construction  charges  accrued  on  contracts 

with  Indian  Service 3,094,149.68 

Construction  charges  paid  on  Jackson  Lake 
enlargement  work 827,616.62 

Z.  Capital: 

Reclamation  fund 189,266,344.83 

Less  town-site  receipts  trans- 
ferred to  credit  ofprojects.         301,913.22 

88,964,431.61 

Rio  Grande  Dam  appropriation  (34  Stat., 

1367J 1,000,000.00 

Bond  loan  (36  Stat.,  836) 20,000,000.00 

Estimated  reclamation  rund  with  Treasurer 
United  States,  not  yet  audited 1,700,000.00 

Indian  moneys  spent  by  Reclamation  Serv- 
ice during  year  taken  into  the  account  as 

shown  by  tables 278,79467 

Ill,  943.  230. 18 

Revenues  in  excess  of  cost  of  operation  and 
maintenance ..••••••••••••  48,504.10 


32,306,197.83 


Total  liabilities,  reserves,  and  capital 
investment  d  the  Qovemment 146, 470, 48a  64 
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CONSTKITCTIOK  COSTS  BT  FBATITBBS. 

The  statement  which  follows  gives  by  features  the  cost  of  the  con- 
struction of  all  storage  works,  canal  systems,  lateral  systems,  drain- 
age and  other  protection  systems,  power  systems,  and  other  construc- 
tion accounts  of  all  projects,  including  the  Blackfeet,  Flathead,  and 
Fort  Peck  Indian  projects. 

Feature  cost  of  all  projeeU  to  June  50, 191$. 

Examination  andsurveys $3,213,244.07 

Storage  works 31,444,24L5Q 

Pumping  for  irrigation 831,645.27 

Canal8>'8tem 42,779,107.78 

Lateral  aystem 17, 478, 605.  36 

Drainage  system 2,328,389.00 

Flood  protection 2,478,214.59 

Power  system 5,568,526.41 

Farm  units 414,814.59 

Permanent  improvements  and  lands 2, 507, 08L  29 

Telephone  system 440,946.65 

Operation    and    maintenance   during    construction 

(water  rental  basis) 5, 536, 09L  28 

Plant  accounts -'  925, 019.  94 

Operation  and  maintenance  chains  transferred  to 

and  compounded  with  construction  charges 187, 323. 35 

1116,133,251.08 

Less  revenues  earned  during  construction  period: 

Rental  of  buildings 158,752.00 

Rental  of  grazing  and  farming  lands 170,881.49 

Rentals  of  power  and  light 932,007.76 

Rentals  of  irrigation  water 3, 185, 668. 11 

Rentals  of  telephones  and  tolls 13, 651.47 

Contractors'  freight  refunds 202,  779. 65 

Forfeitures  by  defaulting  bidders  and  contractors. .      115, 764. 47 

Sale  of  town-site  lots 282,810.71 

Other  revenues,  unclassified 164, 090. 12 

Profit  on  mess-house  operations 140, 517. 50 

Profit  on  mercantile  store  operations 340, 511. 09 

Profit  on  hospital  operations 19, 510. 98 

Loss  on  railroad  operations ^  3,849.73 

Other  profits  on  operations,  unclassified 13, 046. 71 

Plant  accounts : 363,089.68 

Total  revenues 6,099,232.01 

Net  cost  of  construction  to  June  30, 1916 ^ 110,034,019.07 

OPEBATIKG  BEVEKX7ES  AND  EXPENSES. 

There  follows  a  combined  statement  giving  the  revenues  and  ex- 
penses for  the  operation  of  projects  which  have  been  opened  by 
public  notices  of  the  Secretary  of  the  Interior.  These  revenues  and 
expenditures  are  those  resulting  from  operations  connected  with  the 
lands  thrown  open  to  water-right  applicants  by  these  public  notices 
and  do  not  include  the  transactions  resulting  from  the  temporary 
operation  of  canals  during  the  construction  period. 
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CwiAmni  ttaUrmnt  of  operating  revenuet  and  txpeuHM  to  June  50, 1916. 

SXFBN8B8. 

Storage  works: 

OpenMon |176,110.fiO 

MamteDance 234,335.06 

Totid $410,446.66 

Pumping  for  irrigation : 

6pOTation 343,837.67 

Maintenance 45,444.74 

Total 473, 37a  39 

Canal  system:  , 

Operation 438,617.79 

liUintenance ,      869,548.81 

Total 1,298,166.60 

Lateral  system: 

Operation 860,417.20 


Open 
Maini 


tenance 1, 680, 888.  64 

Total 2,,631,306.84 

Drainage  system: 

Operation 27,468.07 

Maintenance 109, 751. 79 

Total 137,219.86 

Flood-protection  system: 

Operation 14&  66 

Maintenance 13,148.69 

Total ? 13,297.26 

Undistributed  expenses: 

Operation 146,650.19 

Maintenance 316,295.80 

Total i 462,846.99 

Supplemental  construction  chargeable  to  operation  and 
maintenance: 

Cost  to  Aug.  31, 1914 60,42L74 

Cost  since  Sept.  1, 1914 : 8,450.62 

Total 68,872.36 

Commercial  power  operation 87, 684. 59 

Revenues  in  excess  of  operation  and  maintenance 48, 504. 10 

Grand  total 5,531,716.64 

KEYENUBS. 

Op«Eration  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants $2,848,679.96 

Opmtion  and  maintenance  charges  paid  in  advance  by  water-right 

applicants 10, 46a  04 

Operation  and  maintenance  charges  paid  and  forieited  by  water-right 

applicants 10,455.08 

Femutiee  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-nght  applicants 12, 420. 12 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-ri^ht  applicants  (contra) 11,836.97 

Rental  of  land  and  buildm^  aurine  operating  period 28, 442. 75 

Rentals  of  grazing  and  fanning  lands  during  operating  period 16, 80a  95 

Rentals  of  power  and  light  during  operating  period 195, 194. 18 

Rentals  of  nrigation  water 326,611.72 
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Rental  of  telephone  and  tolls  durine  operating  period $657. 75 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred 

to  and  added  to  construction  cliai]eeB 269, 064. 76 

Other  revenues,  unclassified,  earned  during  operating  period 1 29, 366. 02 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 1, 695, 592. 28 

Total 5,531,715.64 

BEPAYMENT  CONTBACTS. 

The  deyelopment  of  the  projects  has  resulted  in  water-right  appli- 
cations or  contracts  that  have  been  entered  into  with  settlers,  pro- 
viding for  repayment  to  the  Government  of  the  cost  of  constructing 
the  works  for  irrigating  their  lands.  These  contracts,  under  pro- 
visions of  the  original  reclamation  law,  require  complete  repayment 
of  construction  charges  in  10  annual  installments,  but  the  reclamation 
extension  act  gives  such  of  those  as  accept  its  terms  and  to  those  who 
had  not  executed  the  10-year  contracts  the  right  to  repay  in  20  years 
in  annual  installments,  so  OTaduated  as  to  place  upon  the  irrigator  a 
minimum  burden  during  tiae  early  years  of  farm  development.  On 
19  projects  the  lands  have  been  opened  to  entry  and  settlement  and 
the  construction  charges  fixed  by  public  notice.  Contracts  with 
water-right  applicants  for  repayment  to  the  reclamation  fund  of  the 
cost  of  projects  total  $27,320,997.64.  Of  this  amount  tnere  has  been 
collected  $4,146,630.36  or  the  charges,  leaving  the  unpaid  value  of 
these  contracts  on  June  30,  1916,  $23,174,367.29. 

There  are  still  large  acreages  of  land  on  most  of  the  projects  to 
which  the  service  is  now  ready  to  furnish  irrigation  water  and  which 
are  being  taken  up  from  day  to  day  and  new  contracts  signed.  On 
all  the  projects  the  present  net  investment  of  the  Government  exceeds 
the  asset  value  of  tiie  contracts.  When  all  of  the  lands  susceptible 
of  irrigation  are  covered  by  contracts,  the  value  of  the  contracts  on 
any  project  shoulci  equal  the  amount  of  the  total  investment  thereon. 
It  is  to  be  noted  in  this  connection,  however,  that  on  several  of  the 
projects  additional  investment  will  be  necessary  to  make  all  of  the 
lands  irrigable. 

ESTIMATED  COST  OP  CONTEMPLATED  WOBX. 

It  is  estimated  that  there  will  be  expended  during  the  fiscal  year 
1917  the  sum  of  $10,957,290.05.  The  following  table  gives  the  tenta- 
tive distribution  of  this  amount  to  the  various  functional  features 
of  all  projects,  including  the  Blackfeet,  Flathead,  and  Fort  Peck 
Indian  projects.  The  details  are  given  under  a  similar  heading  for 
each  project. 

Estimated  OMt  of  eoniemplaUd  work  an  aU  projects  during  fiscal  year  1917, 

Examination  and  snrveyB |891, 270. 07 

StOTage  syBtems 1,165,105.00 

Pumping  for  Irrigation 125,200.00 

OuuJsyBtemB 2,532,476.85 

Lateral  syBteniB 2,093,994.06 
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Drainage  systems 11,127,879.54 

Flood  protection 286,00a00 

Power  systems 5,50a00 

Fann  units 66,457.78 

Permanent  improvements  and  lands 265, 019. 50 

Telephone  systems 32,530.00 

Operation  and  maintenance: 

Dming  construction  (water-rental  basis) 1, 120, 616. 19 

Under  public  notice I,0b5,412.56 

Stores  and  other  operations *. 241, 828. 50 

Total 10,957.29a  05 

OENESAL  FINANCIAL  DATA  FOB  ALL  PBOJECTS. 

The  following  statement  shows  general  financial  data  for  all 
projects: 

Estimated  cost  of  completed  projects 1174,844,433.44 

Total  construction  cost  to  June  30, 1916 109,885,690.43 

Appropriation  for  fiscal  year  1917,  total 11, 410, 423. 95 

Allotment  for  construction,  fiscal  year  1917 8, 271, 248. 05 

Appropriation  fiscal  year  1916 13,780,000.00 

Increase  under  10  per  cent  provision  of  act 208, 657. 41 

Total  appropriation 13, 988, 657.41 

Expenditures  dunng  fiscal  year  chargeable  to  1916 
appropriation: 

I)isbuiBements 16,819,633.89 

Transfers 448,150.43 

7,267,784.32 
Registered  liabilities  chaigeable  to  1916  appropriation       982, 245. 08 
Contract  obligations  wholly  covered  by  1916  appro- 
priation         271,800.91 

Estimated  engineering  expense  on  contract  work 

whoUy  covered  by  1916  appropriation 24, 100. 00 

8, 545, 930. 81 

Unencumbered  balance  July  1, 1916 5,442,727.10 

Repayments: 

Construction  charges- 
Accrued  to  June  30, 1916 4,158,121.58 

CoUected  to  June  30,  1916 3,668,182.04 

Uncollected 489,939.54 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 2,847,767.00 

Collected  to  June  30,  1916 2,536,058.11 

Uncollected  to  June  30,  1916 311,  708. 89 

Water-rental  chaiges — 

Accrued  to  June  30,  1916 3,460,518.03 

Collected  to  June  30,  1916 3,265.194.33 

Uncollected  to  June  30,  1916 195,323.70 

Power  eandngs — 

Accrued  to  June  30,  1916 1,121,444.02 

Collected  to  June  30, 1916 1,079,294.90 

Uncollected  June  30,  1916 , 42,149.12 

COST  OF  INVESTING  THE  BECLAICATION  FUND. 

In  the  thirteenth  annual  report  there  was  for  the  first  time  pre- 
sented a  statement  of  the  general  expenses  by  calendar  years  showing 
the  gross  expenditures  and  the  ratio  of  the  general  expense  thereto. 
The  figures  shown  for  general  expense  were  estimates  ^a^^^^pn  partial[^ 
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returns  from  an  investigation  instituted  to  determine  the  ratio  of 
general  expense  to  all  other  expenditurea  These  accounts,  as  pre- 
sented in  the  thirteenth  annual  report,  had  been  kept  by  calendar 
years^  but  owing  to  the  change  of  policy  involving  annual  appro- 
priations by  fiscal  years,  a  readjustment  of  these  accounts  was 
immediately  undertaken. 

There  is  presented  herewith  a  statement  showing  by  fiscal  years  the 
actual  gross  expenditures  from  the  reclamation  lund  and  the  actual 
total  amount  of  general  expense,  together  with  the  ratio  of  general 
to  all  other  expenditures.  The  results  shown  by  this  table  diflFer 
somewhat  from  those  given  in  the  table  of  estimates  presented  in  the 
thirteenth  annual  report.  By  reference  to  the  table  which  follows  it 
will  be  found  that  the  average  cost  of  investing  $100  in  the  con- 
struction and  maintenance  of  the  permanent  works  of  the  Reclamation 
Service  has  been  $8.58  during  the  past  14  fiscal  years. 

Statement  showing^  hy  fiscal  years,  the  gross  ewpenditures  from  the  reclamation 
fund  less  general  expense,  the  total  amount  of  general  expenses  of  the 
service,  and  the  ratio  of  general  expenses  to  all  other  expenditures. 


Fiscal  year. 

Gross 

•xpendltoraB 

•xclusiva  of 

general 

expense. 

General 
expense. 

Ratio  Of 
general  to 
another 
expendi- 
tures. 

1903 

I345,54.S,27 
l,3fl5J7s  17 

Z,  <-•**.  :'^['i.  79 
7/>>7,2x-..71 
12js^,  ^^'N67 
ll,:i:VM74.72 
10,*w7,.-.:iN.09 
9,.'i^,,.,,K,87 
9jr.ii,^;'^v26 
ll.■-;ll^:^(^.42 
8.-:07.ie,7.36 
10,  [i.-,.-,.  1^7,91 
14,;.S3J7?.54 
10.  U^>.LK177 

$23,546.20 

118,253.06 

310,384.44 

546,237.16 

765,164.91 

792, 97a  33 

887,484.08 

873,496.00 

897,601.27 

892,565.41 

958,443.72 

1,002,333.39 

1,058,809.24 

1,077,486.42 

9.59 

1904 

8.48 

1906 

9.25 

1906 

7.79 

1907 

6.19 

1908 

6.98 

1909 

8.84 

1910 

9.16 

1911 

9  80 

1912 

7.80 

1913 

11  27 

1914 

9.97 

1915 .\ 

7  26 

1916 

10.65 

Total 

118,900,603.54 

10,203,074.61 

8.68 

PEBSONNEL. 

On  June  30,  1916,  the  force  of  the  Reclamation  Service  comprised 
5,410  persons,  subdivided  as  follows:  Educational,  507;  noneduca- 
tional,  1,154;  laborers,  3,749.  In  addition  the  employees  of  contrac- 
tors working  on  reclamation  projects  numbered  672.  A  more  detailed 
statement,  giving  the  administrative  personnel  of  the  service  and 
the  number  of  employees  by  projects,  classified  as  above,  will  be 
found  in  the  appendix. 

Injuries  to  employees. — Under  the  terms  of  the  compensation  act 
of  May  30,  1908,  391  injuries  to  employees  were  reported  during  the 
calendar  year  1915,  the  corresponding  ^gure  for  1914  being  635.  In 
1915  claims  for  compensation  were  allowed  in  250  of  the  cases  of 
reported  injury,  or  63.9  per  cent,  and  in  1914  in  403  cases,  or  63.4 
per  cent.  The  average  compensation  paid  for  injuries  received  in 
1914  amounted  to  $145.93,  as  compared  with  $168.28  in  1913.  Pay- 
ments have  not  been  completed  for  injuries  received  in  1915.  Fur- 
ther detailed  statistics  showing  the  number  of  injuries  reported, 
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claims  allowed,  and  compensation  paid,  by  projects,  since  1908,  will 
be  found  in  the  appendix. 

Medical  care  of  employees. — On  practically  all  the  projects  the 
services  of  local  physicians  have  been  utilized;  payment  lor  their 
services  has  been  made  from  the  hospital  fund  accumulated  through 
deductions  of  $1  a  month  from^the  pay  of  employees.  (Contract 
physicians  have  been  employed  on  the  Salt  River  ana  Grand  VaUey 
projects  and  on  the  storage  unit  of  the  Yakima  project.    Civil-service 

Shysicians  have  been  employed  on  the  Milk  River  project  and  on  the 
ackson  Lake  enlargement  work.  The  large  hospitals  at  Arrowrock 
and  Elephant  Butte,  which  have  been  in  operation  for  several  years 
in  connection  with  the  construction  of  the  Arrowrock  and  Elephant 
Butte  dams,  have  been  dismantled. 

As  stated  in  previous  reports  the  present  policy  of  the  service  con- 
templates discontinuing  the  emplojnoDient  of  civil-service  and  con- 
tract physicians  as  rapidly  as  practicable  and  utilizing  the  services 
of  local  physicians  and  local  hospitals  entirely. 

Inocmation  with  typhoid  proj)hylactic. — ^During  the  fiscal  year 
the  service  continued,  in  cooperation  with  the  War  Department,  the 
use  of  typhoid  prophylactic  among*  the  field  force.  Over  400  com- 
plete treatments,  consisting  of  an  initial  injection  of  500,000,000 
bacteria  and  two  succeeding  injections  of  1,000,000,000  bacteria  each, 
have  been  sent  to  the  field,  making  a  total  since  July,  1912,  of  about 
2,800  treatments.  Reaction  reports  have  been  received  from  1,104 
cases.  During  the  fiscal  year  such  reports  were  received  from  125 
cases  which  are  summarized  in  the  accompanying  table : 


Nnmbw 
iwtlflats. 

• 

Absent. 

iftlH 

Modv- 

ato. 

lirstdoM 

125 
117 
112 

100 
100 
100 

74 
79 
80 

60.2 
87.A 
TOLA 

44 
86 

22 

86.2 
29.9 
19.7 

7 
8 
1 

6.6 
2.6 

.8 

Stoooddow 

Tlifrddom ^ --,,,-,,^ 

FlntdoM 

teoond  doM 

ThiiddoM 

As  noted  in  previous  reports,  the  slight  decree  of  discomfort  ac- 
companying the  inoculations  is  indicated  by  the  fact  that  following 
the  mst  inoculation  the  reactions  were  either  absent  entirely  or  mild 
in  character  in  94.4  per  cent  of  the  cases,  after  the  second  inoculation 
in  97.4  per  cent,  and  after  the  third  inoculation  in  99.2  per  cent.  No 
severe  reactions  were  recorded. 

Of  the  126  employees  receiving  the  treatment,  112  received  the  full 
treatment  of  three  inoculations,  5  received  only  two  inoculations,  and 
8  only  one. 
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DISCUSSION  OF  PROJECTS. 

PBIMABT  PROJECTS. 

(For  detailed  tables  on  cement,  unit  bids  and  contract  prices,  engineering  data 
for  projects  on  completion,  summary  of  results  to  June  30,  191^  crops  and 
operation  and  maintenance  data,  finances,  etc.,  see  appendix.) 

AMZONA,  SALT  BIVEB  PBOTECT. 

William  S.  Ctoifs,  project  manager,  Phoenix,  Arlx. 
LOGATIOK. 

Counties:  Maricopa  and  Gila. 

Townships:  2  S.  to  3  N.,  Rs.  1  to  6  E.  and  1  W.,  and  Tps.  3  to  5  N.,  Rs.  11 
to  14  E.,  Gila  and  Salt  River  base  and  meridian. 

Railroads :  Santa  Fe,  Prescott  &  Phoenix ;  Arizona  Eastern. 

Railroad  stations  and  other  towns,  showing  estimated  population  January  1, 
1916:  Phoenix,  23,600;  Mesa,  3,000;  Glendale,  1,200;  Tempe,  2,000;  Chandler, 
600;  Peoria,  300;  Gilbert,  60;  Scottsdale,  60;  Higley,  Lehl,  ToUeson,  Alhambra, 
Cashion,  and  Laveen,  each  about  25. 

WATEB  SUPPLY. 

Source  of  water  supply :  Salt  and  Verde  Rivers  and  wells  in  various  parts  of 
the  valley. 

Area  of  drainage  basins  at  Granite  Reef  Dam :  Salt  River,  6,250  square  miles ; 
Verde  River,  6,000  square  miles. 

Annual  run-off  in  acre-feet:  Salt  River  at  Roosevelt  (5,760  square  miles), 
1889  to  1915,  maximum  3,226,000,  minimum  163,394,  mean  802,049;  Verde  River 
at  McDowell  (6,000  square  miles),  1889  to  1915,  maximum  1322,000,  minimum 
116,679,  mean  544,891. 

AOBICXTLTX7AAL  AHD  GIJMATIC  CONBITIOirfi. 

Area  for  which  service  is  prepared  to  supply  water,  season  of  1916 :  191,647.6 
acres,  consisting  of  183,233.6  acres  of  private,  homestead,  and  school  lands  con- 
tracted with  the  Water  Users'  Association,  and  8,414  acres  inclvded  within  towa 
sites. 

Area  under  rental  contracts,  season  of  1916 :  189,873  acres  (on  June  30, 1916). 

Length  of  irrigating  season :  865  days,  October  1  to  S^tember  SO. 

Rainfall  on  irrigable  area :  Thirty-one-year  period,  average,  approximately  8 
inches.    Calendar  year  1915,  9.41  inches. 

Average  elevation  of  irrigable  area :  1,200  feet  above  sea  level. 

Range  of  temperature  on  irrigable  area :  22*  to  117*  F. 

Character  of  soil  of  irrigable  area :  Sandy  loam,  with  clay  in  places. 

Principal  products :  Alfalfa,  grain,  cotton,  olives,  dtms  and  deciduous  fruits, 
and  live  stock. 

Principal  markets:  Phoeaix  and  other  Arizona  towns.  Pacific  coast  cities,  and 
eastern  markets. 

LANDS  OPENED  FOB  IBBI6ATI0N. 

No  lands  have  been  opened  for  irrigation  by  public  notice.  All  lands  are 
being  irrigated  under  rental  contracts. 
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CHBONOIiOGICAIi  STTMMABY. 

Reconnoissance  made  and  preliminary  surveys  besnin :  1902. 

Construction  recommended  by  the  director :  March  7, 1903. 

Construction  conditionally  authorized  by  the  Secretaiy :  March  14, 1908. 

Grand,  Water  Power,  Salt  River  Valley,  Maricopa,  and  Joint  Head  GanalB 
purchased:  June  15,  1906. 

Intake  Dam  for  Power  Canal  completed :  October,  1906. 

Power  Canal  completed :  October,  1906. 

Irrisration  by  the  Reclamation  Service  begun :  May  15, 1907. 

Granite  Reef  Dam  completed :  August,  190S. 

South  Canal  completed:  June,  1909. 

Eastern  Canal  completed :  December,  1909. 

Roosevelt  Dam  completed:  February  5,  1911;  formal  dedication,  March  18, 
1911. 

San  Francisco  pumping  plant  completed :  October,  1911. 

South-Consolidated  power  plant,  operation  commenced:  October  28,  1912. 

Arizona  Falls  power  plant,  operation  commenced :  May,  1918. 

Western  Canal  completed  and  operation  commenced :  February  16, 1918. 

Mesa  District  pumping  plants  (Batteries  A,  B,  C,  D,  E,  F),  drilling  com- 
menced: December,  1908;  final  installation  completed,  June,  1918. 

Highllne  pumping  plant  put  in  operation :  June,  1918. 

Highline  Canal  completed  and  operation  commenced:  June  16,  1918, 

Raising  of  spillways,  Roosevelt  Dam,  completed :  August,  1913. 

Joint  Head  Dam  completed :  March  1914. 

Reconstruction  of  the  Arizona  Canal  completed :  February,  1915. 

McQueen  pumping  plant  completed :  March,  1915. 

Farm  unit  survey  completed:  April,  1915. 

Water  over  spillways  of  Roosevelt  Reservoir:  April  14,  1915. 

Survey  for  silt  deposit  in  Roosevelt  Reservoir :  June,  1915. 

South  Side  Canal  system  completed :  June,  1915. 

Installation  of  sixth  unit,  Roosevelt  power  plant  completed :  November,  1915. 

Cross  Cut  power  plant  completed :  December,  1915. 

Project  100  per  cent  completed :  June  30,  1916. 

IBBIGATION  PLAN. 

The  Irrigation  plan  of  the  Salt  River  project  provides  for  the  storage  of 
water  in  the  reservoir  created  by  the  building  of  the  Roosevelt  Dam,  which  is 
sittiated  at  the  confluence  of  Tonto  Creek  and  Salt  River,  about  70  miles  north- 
east of  Phoenix,  Ariz.  This  stored  water  is  carried  down  Salt  River  to  a 
point  about  4  miles  below  the  mouth  of  the  Verde  River,  where,  together  with 
such  water  as  may  be  discharged  by  the  Verde,  it  is  diverted  to  the  North  and 
South  side  canal  systems  by  the  Granite  Reef  Diversion  Dam.  The  water 
supply  for  the  canals  on  the  north  side  of  the  river  is  further  augmented  by 
the  water  diverted  by  the  Joint  Head  Diversion  Dam. 

There  have  been  completed  and  put  into  operation  nine  pumping  plants  with 
an  approximate  capacity  each  of  10  second-feet.  A  pumping  plant  located  at 
the  Junction  of  the  Western  Canal  and  the  Kyrene  branch  pumps  water 
through  a  54-inch  pressure  pipe  5,930  feet  long  to  an  elevation  of  40  feet  and 
waters  approximately  7,500  acres  of  land.  The  United  States  claims  all  waste, 
seepage,  unappropriated  spring,  and  percolating  water  arising  within  the 
project,  and  proposes  to  use  such  water  in  connection  therewith. 

The  canal  and  lateral  system  at  present  comprises  806.25  miles,  and  on  com- 
pletion of  the  project  provides  for  the  delivery  of  water  to  each  160-acre  tract 
of  irrigable  land. 

A  power  plant  located  at  Roosevelt  generates  power  from  stored  water  in  the 
reservoir  and  from  water  delivered  from  the  Power  Canal,  heading  at  a  diver- 
sion dam  in  Salt  River,  19  miles  above  the  storage  dam.  Three  other  power 
plants  have  been  constructed  by  the  water  users*  association  and  have  become  a 
part  of  the  project,  viz,  the  South-Consolidated,  the  Arizona  Falls,  and  the 
Gross  Cut.  A  portion  of  the  power  developed  will  be  used  for  pumping  water 
for  irrigation  and  the  remainder  for  industrial  purposes. 

The  principal  features  completed  are  the  Intake  Dam  and  Power  Canal,  the 
Boosevelt  Dam,  Granite  Beef  Dam,  Joint  Head  Dam,  the  main  canals  of  the 
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distributing  system  and  the  greater  part  of  the  lateral  system,  and  the  power 
system,  comprising  four  power  plants,  transformer  house,  transmission  lines, 
switching  station,  and  four  substations.  Some  work  remains  to  be  done  on 
the  sluicing  tunnel  through  the  Roosevelt  Dam,  and  rather  extensive  repairs 
are  now  needed  on  the  Intake  Dam  and  Granite  Reef  Dam. 

SUMMABY  OF  GENERAL  DATA  FOB  SALT  BIVEB  PBOJECT  TO 

JTTNE  30,  1916. 
Areas: 

Irrigable  acreage  when  project  Is  complete 191, 647. 60 

Public  land  entered,  June  30,  1916 16, 169. 96 

State  land,  June  30.  1916 11,030.00 

Private  land.  June  30,  1916 164, 447. 64 

Acreage  service  could  have  supplied  season  of  1915 ^  220, 682. 04 

Estimated  acreage  service  can  supply  July  1,  1917 191,647.60 

Acreage  actually  Irrigated,  season  of  1915 187, 394 

Acreage  cropped  under  Irrigation,  season  of  1915 171, 832 


Crops: 

Value  of  Irrigated  crops,  season  of  1915 $3, 661, 769. 00 

Value  of  irrigated  crops,  per  acre  cropped |21. 81 


Finances : 

Estimated  cost  of  completed  project $11, 952, 760. 34 

Total  construction  cost  to  June  30,  1916 $11, 765, 760. 34 

Per  cent  complete,  June  30,  1916 100 

Appropriation  for  fiscal  year  1917,  total $618, 500. 00 

Allotment  for  construction,  fiscal  year  1917 $187, 000. 00 

Estimated  per  cent  complete,  June  30,  1917 100 

Announced  construction  charges  per  acre (*) 


Appropriation,  fiscal  year  1916 $590,000.00 

Increase  under  10  per  cent  provision  of  act 59, 000. 00 


Total  appropriation $649, 000. 00 

EScpenditures  during  fiscal  year  chargeable  to  1916  appro- 
priation— 

Disbursements $396, 986. 86 

Transfers 30, 913. 30 

$427, 900. 16 


Registered  liabilities  chargeable  to  1916 
appropriation 47, 759. 01 


475, 669. 17 


Unencumbered  balance  July  1,  1916 173, 340. 83 


Repayments : 

Ck>nstruction  charges (■) 

Operation  and  maintenance  charges  (public  notice) (') 

Water  rental  charges — 

Accrued  to  June  30,  1916 1, 6S8, 665. 58 

Collected  to  June  30,  1916 1, 629, 907. 36 

Uncollected,  June  30,  1916 8,758.22 

Power  earnings — 

Accrued  to  June  30,  1916 845,395.58 

Collected  to  June  30,  1916 810,283.03 

Uncollected,  June  30,  1916 35, 112. 55 


Drainage: 

Cost  of  drainage  works  to  June  30, 1916,  Investigations 4, 669. 96 

^  Includes  29,084.44  acres  entitled  to  temporary  water  under  orders  of  the  Secretary  of 
the  Interior. 
'Public  notice  not  issued* 
*Not  applicable. 
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HISTOBY   OF  CONSTBTJGTION  AND   ENGINEEBINa   FEATUBBS. 
PRELIMINARY  AND  AUXILIARY  WORK. 

On  account  of  the  location  of  Roosevelt  dam  in  a  practically  unin- 
habited region  and  at  a  great  distance  from  railroads  and  large  towns 
or  cities,  it  was  necessary  to  undertake  considerable  preliminary 
work  before  the  construction  of  the  dam  could  be  commenced  and  to 
carry  on  auxiliary  operations  during  its  construction. 

A  camp  was  established  at  the  site  of  the  dam,  office  and  shop 
buildings,  power  plants,  and  warehouses  were  built,  residences  for 
engineers  and  a  hospital  for  the  benefit  of  the  laborers  were  con- 
structed, and  water,  lighting,  and  sewer  systems  for  the  town  of 
Roosevelt  were  established. 

To  facilitate  the  hauling  of  supplies  to  the  work,  many  miles  of 
wagon  road  were  constructed  by  the  Reclamation  Service.  In  1903 
and  1904  roads  were  built  from  Koosevelt  to  the  clay  pits,  to  the  saw- 
mill, and  for  a  part  of  the  distance  to  Globe  and  to  Mesa.  The  most 
important  road  and  the  one  involving  the  heaviest  work  was  that 
from  Roosevelt  to  Mesa.  The  road  traverses  very  rough  country, 
and  many  deep  cuts  in  solid  rock  were  required  in  its  construction. 
By  the  fall  of  1904  about  80  miles  of  road  had  been  constructed, 
and  later  additions  have  been  made,  bringing  the  total  length  built 
to  147  miles. 

On  December  26, 1903,  a  contract  was  executed  for  the  construction 
of  about  55  miles  of  telephone  line  from  Arizona  dam  to  Roosevelt, 
and  from  there  to  the  diversion  dam  of  the  power  canal.  The  line 
was  completed  in  1904  and  the  system  was  afterwards  extended  to 
Phoenix  and  other  parts  of  the  project. 

In  January,  1904,  a  sawmill  was  set  up  in  the  Sierra  Ancha,  30 
miles  from  Roosevelt,  and  in  October,  1905,  nearly  3,000,000  feet, 
board  measure,  of  lumber  had  been  manufactured  for  use  on  the 
project.  Brick  and  lime  kilns  were  established  late  in  1903,  and 
during  the  winter  of  1903-04  over  100,000  bricks  and  2,000  barrels 
of  lime  were  burned  for  use  in  the  cement  mill  and  other  structures. 

Cement  mill. — Investigations  and  chemical  analyses  established 
the  fact  that  a  fine  quality  of  Portland  cement  could  be  manufac- 
tured from  T5lay  and  limestone  found  in  ample  quantities  near  the 
site  of  the  dam.  Consideration  of  the  cost  of  freight  and  hauling 
necessary  to  secure  cement  from  commercial  manufacturers  led  to 
the  conclusion  that  direct  manufacture  of  the  cement  would  save  the 
Government  much  more  than  the  total  cost  of  constructing  a  modem 
cement  mill.  Excavation  for  the  foundations  of  a  two-kiln  cement 
mill  with  a  capacity  of  350  barrels  per  day  was  begun  by  Government 
forces  in  November,  1903.  The  building  was  completed  and  all  the 
machinery  installed  in  March,  1905,  and  on  April  21, 1905,  the  manu- 
facture or  cement  was  begun.  The  operation  of  the  plant  was  discon- 
tinued in  July,  1910,  with  a  total  output  of  338,452  barrels.  The 
average  cost  per  barrel,  including  cost  of  plant,  was  $3.14,  showing 
a  saving  of  approximately  $600,000  over  the  lowest  price  for  delivery 
from  outside  sources. 
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POWER   CANAI/. 

The  power  canal  was  built  primarily  for  the  purpose  of  furnishing 
power  for  the  construction  of  the  Roosevelt  Dam.  The  canal  has  a 
capacity  of  225  second-feet  and  heads  at  a  diversion  dam  in  Salt 
River  19  miles  above  Roosevelt. 

The  diversion  dam  for  the  power  canal  comprises  a  concrete  ogee 
weir  400  feet  long  and  12  feet'  high  and  a  low  earth  embankment 
about  300  feet  long.  There  are  a  number  of  concrete-lined  tunnels 
on  the  canal,  aggregating  9,700  feet  in  length.  Two  wide  and  deep 
canyons  at  Cottonwood  and  Pinto  Creeks  are  crossed  by  inverted 
siphons. 

The  final  location  survey  of  the  power  canal  was  completed  in 
September,  1903,  and  proposals  for  the  construction  of  the  canal 
were  opened  December  8,  1903.  In  March,  1904,  two  contracts  were 
executed,  one  for  the  tunnels  and  one  for  open  canal  excavations; 
the  construction  of  the  pressure  pipes  was  authorized  to  be  done  by 
Government  forces.  The  tunnels  were  completed  in  August,  1905, 
the  open  canal  in  November,  1905,  and  the  pressure  pipes  in  July, 
1906.  The  inclined  penstock  tunnel  at  the  end  of  the  power  canal 
was  excavated  by  Government  forces  in  1905  and  the  work  of  lining 
it  with  steel  ana  concrete  was  begun  in  September,  1905,  and  com- 
pleted in  February,  1906.  The  power  canal  was  put  in  operation  in 
the  spring  of  1906.  In  the  summer  of  1906  a  temporary  brush  and 
rock  diversion  dam  was  utilized  at  the  head  of  the  power  canal.  The 
permanent  dam  was  built  by  Goverment  forces  and  completed  on 
October  29,  1906. 

OUTLET   TUNNELS    AND    GATES. 

Preliminary  to  construction  work  on  the  Roosevelt  Dam  a  tunnel 
was  driven  oh  the  south  side  through  the  rock  walls  of  the  canyon 
to  serve  as  an  outlet  for  the  reservoir  and  to  aid  in  removing  the  de- 

gosit  of  silt  from  the  bottom.  During  the  building  of  the  dam  the 
ow  of  the  river  was  diverted  through  the  tunnel. 
Proposals  for  construction  of  the  tunnel  were  opened  December 
22,  1903,  and  a  contract  was  executed  March  23,  1904.  The  tunnel 
was  completed  during  1904.  Proposals  for  furnishing  the  gates  for 
the  sluicing  tunnel  were  opened  on  October  1,  and  a  contract  was 
executed  November  14,  1904.  The  delivery  of  the  gates  was  com- 
pleted in  1906,  but  on  account  of  the  tunnel  being  utilized  to  divert 
the  river  during  the  construction  of  the  base  of  the  dam,  the  gates 
were  not  installed  until  1908,  when  the  work  was  begun  on  January 
31,  and  finished  on  July  2.  On  May  8,  1909,  the  gates  were  closed, 
and  upon  investigation  it  was  found  that  the  bottom  of  the  tunnel 
and  parts  of  the  sides  had  become  badly  eroded.  The  floor  was  there- 
fore lined  with  concrete  and  the  part  of  the  tunnel  near  the  gates 
was  lined  with  steel  plates. 

In  January,  1915,  work  preliminary  to  the  installation  of  navy 
bronze  pipes  and  hjdraulic  valves  in  the  sluicing  tunnel  was  started. 
Beginnmg  at  a  pomt  17  feet  downstream  from  the  sill  of  the  sluice 
gates,  there  are  two  reinforced  concrete  passages,  each  38  inches  wide 
by  60  inches  high,  tapering  from  the  top  downward  and  extending 
22  feet  back  to  fit  the  four  5-foot  sections  of  38-inch  roimd  bronze 
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pipes  set  in  a  heavy  concrete  plug,  which  is  about  10  feet  high  by 
14  feet  wide  at  the  oeginning  of  the  concrete  passages  and  about  It 
feet  high  by  22  feet  wide  at  a  point  37  feet  below.  At  the  lower  end 
of  the  navy  bronze  pipes  are  bolted  two  vertical  hydraulic  30  by  38 
inch  bronze  valves.  During  February  concreting  was  started,  and 
work  on  excavation  for  the  operating  tunnel  for  the  valves  was  also 
begun,  and  in  March  all  the  excavation  up  to  the  valves  was  com- 
pleted ;  early  in  April  all  pipe  was  put  in  and  all  concrete  up  to  the 
end  of  the  plug  poured. 

Water  came  over  the  spillways  on  April  18,  stopping  all  work, 
which  was  resumed  in  Jime,  when  more  work  was  done  on  the  op- 
erating tunnel  and  excavation  made  for  the  valve-operating  chamber. 
High  water  stopped  further  work,  but  in  August  the  tunnel  was  un- 
watered  and  cleaned  out  and  two  30  by  38  inch  valves  set  in  place. 
All  work  has  been  completed  to  the  lower  faces  of  these  hydraulic 
valves,  which  are  62.5  feet  from  the  sill  of  the  sluice  gates.  Com- 
pletion of  this  work,  according  to  approved  plans,  includes  laying  two 
48-inch  riveted  pipes  from  this  pomt  to  the  mouth  of  the  tunnel,  a 
distance  of  about  300  feet,  and  connecting  thereto  two  38-inch  needle 
valves  now  on  hand,  also  making  connection  between  these  two  pipes 
and  the  7-foot  power-canal  penstock,  so  as  to  furnish  lake  water  to 
power-canal  generators. 

ROOSEVELT  DAM. 

The  Roosevelt  Dam,  located  in  the  Salt  River  Canyon,  just  below 
the  mouth  of  Tonto  Creek,  is  a  masonry  arch  gravity  structure ;  the 
center  line  of  the  top  has  a  radius  of  410  feet.  Its  maximum  height  is 
280  feet,  its  length  on  top  1,125  feet,  and  its  width  on  top  16  feet. 

General  plans  for  construction  oi  the  dam  were  reviewed  and  ap- 

£  roved  on  July  28,  1904,  by  a  board  of  engineers  consisting  of 
[essrs.  A  .P.  Davis,  G.  Y.  Wisner,  W.  H.  Sanders,  and  J.  H.  Quinton, 
and  detail  plans  were  designed  and  specifications  prepared  under  the 
direction  of  the  board.  On  February  8, 1905,  proposals  for  construc- 
tion were  opened,  and  on  April  21,  1905,  a  contract  for  the  work 
was  executed.  On  December  15,  1905,  a  board  of  engineers  consist- 
ing of  Messrs.  A.  P.  Davis,  W.  H.  Sanders,  G.  Y.  Wisner,  and  Louis 
C.  Hill  recommended  increasing  the  height  of  the  dam  10  feet,  rais- 
ing the  crest,  exclusive  of  parapet,  from  230  to  240  feet  above  stream 
bed.    The  recommendations  were  approved  and  the  plans  adopted. 

In  May,  1905,  the  contractor  began  to  assemble  equipment  and  to 
establish  construction  camps.  In  November,  1905,  a  cofferdam  for 
diverting  the  river  through  the  sluicing  tunnel  was  constructed  and 
excavation  for  the  foundation  of  the  dam  begun.  On  September  20, 
1906,  the  first  masonry  was  laid  in  the  dam,  the  work  of  excavating 
for  the  foundation  having  been  delayed  by  repeated  floods  in  the 
river.  In  the  latter  part  of  1906.  and  during  the  seasons  of  1907  and 
1908,  floods  and  high  water  in  the  river  interfered  to  a  considerable 
extent  with  the  progress  of  the  work.  The  last  stone  was  laid  in 
the  dam  on  February  5,  1911,  and  formal  dedication  took  place 
March  18^  1911. 

Authority  for  raising  the  spillways  from  a  height  of  220  feet  to 
225  feet  above  datum  was  ^ven  June  10, 1913,  and  in  July  the  work 
was  commenced.    Approximately  435  cubic  yards  of  gravel  were 
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hauled  for  this  work,  1,505  sacks  of  cement  were  used,  and  approxi- 
mately 2,240  feet  of  three-fourths  inch  square  twisted  rods  went  into 
reinforcements;  325  cubic  yards  of  concrete  were  added  to  the  volume 
of  the  dam  by  the  raising  of  the  spillways. 

The  discharge  of  water  over  the  spillways  caused  considerable 
damage  and  it  was  decided  to  concrete  the  floor  of  the  spillways. 
This  work  was  commenced  in  October,  1915,  and  completed  in 
January,  1916,  just  four  days  before  water  again  commenced  going 
over  the  i^illways.  The  total  amount  of  concrete  placed  on  both 
spillways  is  1,595  cubic  yards.  Concrete  was  applied  on  both  spill- 
ways to  a  minimum  depth  of  1  foot  over  bad  rock,  leaving  good 
rock  bare  in  places,  and  was  formed  in  polygon-shaped  blocks 
of  varying  heights  to  make  an  uneven  surface,  with  the  intention  of 
checking  water  velocity  as  much  as  possible  and  reducing  erosion. 

POWER  PLANTS  AND  TRANSMISSION  LINES. 

It  was  planned  to  utilize,  in  the  operation  of  the  cement  mill  and 
shops  and  in  the  construction  of  Koosevent  Dam,  electric  power 
generated  by  water  turbines  supplied  by  the  penstock  at  the  end  of 
the  power  canal.  The  machinery  for  generating  current  equivalent 
to  1,300  horsepower  was  installed  in  the  fall  of  1905  in  a  temporary 
power  plant,  located  in  a  cave  in  the  canyon  at  the  end  of  the  in- 
clined penstock,  and  the  operation  of  this  plant  was  begun  early  in 
1906  and  continued  until  August,  1909,  when  power  machinery  in  the 
permanent  power  plant  was  ready  for  use.  The  building  for  the 
permananet  power  plant  is  located  on  the  south  side  of  the  river 
immediately  below  the  dam,  and  is  constructed  of  stone  and  concrete 
masonry.  The  building  was  erected  by  Government  forces,  excava- 
tion for  the  foundations  being  commenced  in  October,  1906,  and  the 
building  completed  in  the  spring  of  1908.  The  penstock  at  the  end 
of  the  power  canal  was  extended  into  the  power  plant  building  and 
supplies  water  to  an  exciter  unit  and  to  three  power  units,  each 
consisting  of  a  vertical  turbine  direct  connected  with  a  three-phase, 
alternating-current  generator.  The  first  of  these  power  units  was 
installed  and  put  in  operation  in  June,  and  the  second  and  third  in 
August,  1909,  after  which  the  use  of  the  power  unit  in  the  temporary 
power  plant  was  discontinued.  The  installation  of  the  fourth  and 
fifth  units,  which  are  supplied  with  reservoir  water  through  a  10- 
foot  penstock,  was  completed  in  June,  1912.  The  sixth  unit  installa- 
tion was  completed  in  November,  1915.  The  first  five  units  gave  a 
plant  capacity  of  5,000  kilowatts  and  the  sixth  unit  an  added  capacity 
of  5,000  kilowatts. 

A  short  distance  from  the  power  house  is  a  transformer  house,  in 
which  are  installed  the  transformers  for  stepping  up  the  current, 
generated  at  2,200  volts,  to  45,000  volts  for  transmission.  Other 
equipment  necessary  for  control  and  distribution  of  the  current 
generated  in  the  power  house  is  also  installed  in  the  transformer 
house. 

Four  power  substations  have  been  constructed — ^No.  1,  8  miles 
south  of  Mesa;  No.  2,  near  Sacaton,  on  the  Gila  River  Indian  Reser- 
vation; one  in  Phoenix  and  one  in  Olendale.  In  these  stations  are 
mstalled  the  equipment  necessary  for  controlling  the  distribution  of 
the  current  and  uie  transformers  for  stepping  down  the  current  to 
10,000  volts,  in  substations  Nos.  1  and  2  for  distributing  to  pumping 
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Slants,  and  to  2^00  volts  on  distributing  lines  in  Phoenix  and  Glen- 
ale.  Po*wer  substation  No.  1  was  finished  in  July,  and  the  installa- 
tion of  its  equipment  was  .completed  in  November,  1909.  Power  sub- 
station No.  2  was  completed  in  October,  1909.  The  Phoenix  substa- 
tion was  placed  in  service  in  December,  1910,  and  the  Glendale  sub- 
station on  July  1, 1912. 

The  switching  station  was  completed  in  1909  and  placed  in  oper- 
ation with  the  remainder  of  the  transmission  line.  It  is  located  1 
mile  east  of  the  northeast  corner  of  the  town  of  Mesa.  Its  function 
is  to  divide  the  main  transmission  line  into  two  sections  and  to  pro- 
vide means  of  cross  connecting  the  two  lines  at  this  point  in  case  of 
trouble.  Provision  is  also  made  for  connecting  to  either  of  the  lines 
the  branch  circuit  running  north  to  the  South-Consolidated  and 
south  to  the  Chandler  and  Sacaton  substations.  All  of  these  are 
45,000-volt  circuits. 

A  main  power  transmission  line  extends  from  the  power  house 
at  EooseVelt  to  Phoenix  and  is  about  76  miles  long.  It  consists  of 
two  circuits  of  three  wires  each  and  carries  current  at  46,000  volts. 
A  branch  line,  19  miles  long  and  carrying  one  three-wire  circuit,  ex- 
tends from  the  switching  station  to  substation  No.  2,  and  from  this 
line  about  8^  miles  from  the  switchinj?.  station  a  branch  1  mile  in 
length  extends  to  substation  No.  1.  Surveys  for  the  transmission 
lines  were  made  in  the  spring  of  1907,  and  anchors  for  the  towers 
were  set  in  the  smnmer  of  that  ^ear.  Contracts  for  furnishing  the 
towers  and  poles  were  executed  in  the  spring  of  1908  and  the  line 
was  completed  in  1909.  In  September  of  mat  year  the  delivery 
under  contract  of  current  for  industrial  purposes  at  Phoenix  was 
commenced.  In  June,  1910,  the  use  of  the  electric  current  for  pump- 
ing water  on  the  Gila  River  Indian  Reservation  was  begun,  two 
pumps  having  been  installed  and  put  in  operation. 

The  main  transmission  line  between  Mesa  and  Roosevelt  was  re- 
constructed in  1913,  being  converted  into  a  suspension  type,  long 
span  line.  The  Inspiration  Consolidated  Copper  Co.  completed  its 
Ime  under  contract  of  August  2, 1912,  and  service  commenced  March 
21,  1914. 

A  single-circuit,  45,000-volt,  wood-pcrfe  line  connecting  the  Phoenix 
substation  and  the  Glendale  substation  was  placed  in  operation 
July  1,  1912.  The  South-Consolidated  line  is  a  45,000-volt,  single- 
circuit  steel  pole  line  connecting  the  South-Consolidated  power  plant 
with  the  switching  station.  Construction  on  the  11,000-volt  dis- 
tributing line  was  begun  in  1909  and  has  been  extended'  as  required. 

On  August  30,  1910,  a  contract  was  entered  into  between  the 
United  States  and  the  Salt  River  Valley  Water  Users'  Association 
for  the  construction  of  three  power  plants  in  the  valley,  viz,  the 
South-Consolidated,  Arizona  Falls,  and  Cross  Cut,  by  means  of 
funds  furnished  by  the  association.  The  South-Consolidated,  of 
2,000  kilowatts  oapacity,  was  placed  in  operation  October,  1912, 
and  the  Arizona  Falls,  of  1,000  kilowatts  capacity,  in  May,  1913 ;  the 
Cross  Cut,  of  6,000  kilowatts  capacity,  was  entirely  completed  in 
December,  1916. 

jQRANITE  REEF  DAM. 

The  Granite  Reef  Dam,  located  on  Salt  River  about  4  miles  below 
the  mouth  of  Verde  River,  is  a  rubble  concrete  weir  1,000  feet  long, 
with  a  maximum  height  of  38  feet,  a  base  36  feet  wide,  and  curtails 
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walls  at  heel  and  toe  extending  to  bed  rock  near  the  ends  of  the  dam 
and  to  a  foundation  of  compact  sand,  gravel,  and  bowlders  in  the 
center  of  the  channel,  where  a  concrete  apron  18  inches  thick  extends 
75  feet  downstream  from  the  toe  of  the  dam. 

Borings  at  the  site  of  the  dam  were  made  in  Jmie,  1906,  and  on 
July  26  of  that  year  authority  was  granted  by  the  Secretary  of  the 
Interior  for  the  construction  of  the  dam  by  Government  forces.  The 
work  W9S  begun  in  October,  1906,  and  completed  in  August,  1908. 

JOINT  HEAD  DAM. 

The  Joint  Head  Dam,  located  in  Salt  Eiver  about  2  miles  west 
of  Tempe,  was  completed  in  March,  1914.  This  is  a  concrete  weir 
600  feet  long,  with  a  maximum  height  of  10  feet  and  containing 
1,740  cubic  yards  of  concrete.  This  dam  diverts  about  100  second- 
feet  of  water  into  the  Joint  Head  Canal. 

PUMPING  PLANTS. 

Wells  have  been  drilled  for  the  utilization  of  underground  water 
for  irrigation  in  a  district  from  6  to  8  miles  south  of  Mesa  and  in 
the  Gila  Kiver  Indian  Reservation.  There  are  no  flowing  wells  in 
the  valley,  water-being  found  from  20  to  50  feet  below  the  surface 
of  the  ground;  the  pumps  for  raising  the  water  are  operated  by 
electric  power  generated  by  the  power  system  of  the  United  States 
Reclamation  Service. 

The  drilling  of  wells  on  the  Indian  reservation  was  begun  in  April, 
1908,  and  completed  in  March,  1909,  nine  wells  being  driven  to  an 
average  depth  of  238  feet.  The  wells  are  cased  with  double-steel 
stovepipe  casings  16  inches  in  diameter. 

The  gravity  supply  of  water  for  irrigation  of  the  lands  of  Salt 
River  project  is  augmented  by  the  pumped  water  from  nine  batteries 
of  wells — eight  in  the  Mesa  district,  known  as  batteries  A,  B,  C,  D, 
E,  and  F,  Clemans  Well,  and  McQueen  Well,  and  one,  the  San 
Francisco  Well,  located  about  2^  miles  west  of  the  town  of  Tempe. 

The  drilling  of  the  wells  for  batteries  A,  B,  C,  D,  E,  and  F  was 
commenced  by  the  Reclamation  Service  in  the  latter  part  of  1908  and 
completed  in  the  fall  of  1909,  but  owing  to  shortage  of  funds  the 
installation  of  the  equipment  was  delayed  and  it  was  not  until  June, 
1918,  that  the  last  installation  was  finally  completed.  Drilling  op- 
erations were  carried  on  by  two  Leidecker  drilling  rigs,  operated  oy 
steam.  Each  of  these  pumping  plants  consists  of  a  battery  of  three 
wells  16  inches  in  diameter,  located  in  a  straight  line  30  feet  apart, 
except  battery  A,  where  the  wells  are  25  feet  apart.  These  batteries 
develop  approximately  10  second-feet  of  water  each,  except  battery 
A,  which  has  developed  but  8  second-feet. 

The  site  of  the  San  Francisco  Well  was  included  in  the  San  Fran- 
cisco Canal  purchase,  the  agreement  providing  for  the  installation 
of  a  pumping  plant  at  this  point.  Six  wells  were  drilled,  each  16 
inches  in  diameter  and  spaced  50  to  75  feet  between  individual  wells. 
Drilling  was  commenced  in  May,  1911,  and  completed  in  February, 
1912.    At  this  plant  only  6  second -feet  of  water  has  been  developed. 

The  Clemans  Well  was  taken  over  by  the  Reclamation  Service 
the  latter  part  of  the  year  1910,  and  new  installation  later  made. 
This  plant  consists  of  a  battery  of  five  wells,  developing  11  second- 
feet  of  water.  ^  i 
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Amement  was  entered  into  on  July  31,  1911,  for  the  transfer  of 
the  McQueen  Well  to  the  United  States,  but  the  work  of  cleaning 
out  and  investigating  this  plant  preparatory  to  ree<}uipment  was  not 
begun  until  May,  1913.  An  entirely  new  installation  of  machinery 
was  completed  in  March,  1916.  .  Inis  plant  contains  a  battery  of 
three  wells,  developing  about  10  second-feet  of  water. 

The  depth  of  the  wells  varies  from  205  to  303  feet,  and  the  con- 
struction is  uniform  throughout  on  all  the  wells  built  by  the  Reclama- 
tion Service.  Each  plant  is  e<}uipped  with  a  centrifugal  pump, 
driven  by  a  75-horsepower  electric  motor. 

CANALS — ^ACQUISITION    BT   BECLAMATION    SERVICE. 

The  canal  systems  of  the  Salt  River  project  are  divided  by  the 
Salt  River  into  two  distinct  units,  known  as  the  north  and  south 
side  systems. 

North  side. — ^AU  the  canals  of  the  north  side  system,  with  the  ex- 
ception of  the  Appropriators  and  those  built  later,  were  taken  over  by 
the  Reclamation  Service  in  1906.  but  operation  was  not  commenced 
until  May  15,  1907.  These  canals  were  the  Arizona,  Arizona  Cross 
Cut,  Grand.  Joint  Head,  Maricopa,  and  Salt  River  Valley.  The 
operation  oi  the  Appropriators  was  commenced  by  the  Reclamation 
Service  in  July,  1908,  at  the  request  of  the  company,  but  contract  of 
purchase  was  not  executed  until  January  19,  1909.  The  canals  and 
the  structures  (mostly  of  wood)  were  m  poor  condition  and  con- 
stant improvements  have  been  made;  also,  considerable  new  <;on- 
struction  has  been  done. 

The  construction  work  on  the  north  side  system  consisted  of 
enlarging  the  Arizona  and  Grand  Canals  and  the  construction 
of  new  laterals  and  reconstruction  of  old  laterals  for  all  the  canals. 
The  Water  Users'  Association,  under  an  agreement  with  the  United 
States,  completed  the  enlargement  of  the  Grand  Canal,  and  con- 
structed the  Grand  Canal  extension  from  the  side  of  the  Cross 
Cut  power  plant  to  the  head  of  the  Grand  Canal,  and  also 
the  New  Arizona  Cross  Cut  Canal  from  the  Arizona  Canal  to  the 
Cross  Cut  power  plant.  In  the  early  part  of  1916,  floods  from  the 
Salt  River  washed  out  a  portion  of  the  Grand  Canal  extension  be- 
tween the  Cross  Cut  power  plant  and  the  Joint  Head  Dam,  and  it 
was  necessary  to  relocate  1  mile  of  this  canal.  This  was  done  by 
Government  forces  and  was  completed  the  latter  part  of  April,  1916. 

South  side, — On  the  south  side  system  the  canals  are  the  South, 
Eastern,  Main  Consolidated,  East  Branch  Consolidated,  Mesa,  San 
Francisco,  Western,  and  Highline.  The  main  feeder  canal  from 
Granite  Reef,  the  South  Canal,  was  constructed  by  the  Reclamation 
Service  and  was  completed  in  May,  1909,  and  operation  commenced 
in  June  of  that  year.  The  Eastern  Canal  was  constructed  under 
the  cooperative  plan  and  completed  in  December,  1909.  The  Main 
Consolidated  and  East  Branch  Consolidated  Canals  were  acquired 
bj  purchase  in  July,  1909,  and  operation  was  begun  by  the  Reclama- 
tion Service  in  the  fall  of  1909.  In  the  spring  of  1910  the  operation 
of  the  Mesa  Canal  system  and  the  Eureka  Canal,  a  part  of  the  Utah 
Canal  system,  was  begun  by  the  Reclamation  Service  under  agree- 
ments to  purchase  the  canals  at  appraised  valuations  and  pay  for 
them  by  allowing  to  the  stockholders  credits  on  building  charges  to 
be  thereafter  assessed  by  the  Secretary  of  the  Interior.   /The  San 
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Francisco  Canal  was  acquired  by  purchase,  and  operation  com- 
menced January  1,  1913. 

The  Western  Canal  was  built  partly  by  Government  forces  and 
partly  by  the  Western  Canal  Construction  Co.  and  deeded  by  that 
company  to  the  United  States.  The  Highline  Canal,  a  4:0-foot  lift 
canal,  was  constructed  by  the  Highline  Canal  Construction  Co.,  and 
by  them  turned  over  to  the  Eeclamation  Service.  Delive^  to  the 
Western  was  commenced  on  February  16,  1913,  and  to  the  Highline 
on  June  16,  1913. 

DESCRIPTION  OF  CANAL  STSTEM. 

North  side. — ^The  main  feeder  on  the  north  side  of  Salt  River  is 
the  Arizona  Canal,  which  commences  at  the  north  intake  structure 
of  the  Granite  Reef  Dam  and  runs  westerly  and  northwesterly  for 
a  distance  of  42  miles  to  Skunk  Creek,  just  above  its  confluence 
with  New  River.  The  New  Cross  Cut  leaves  the  Arizona  Canal  at  a 
point  near  the  northeast  comer  of  section  28-2N-4E,  and  runs  south 
for  3i  miles  to  the  Cross  Cut  power  plant  The  Grand  connects  with 
the  New  Cross  Cut  at  the  Cross  Cut  power  plant,  and  from  thence 
runs  in  a  northwesterly  direction  to  New  River.  The  Grand  is  con- 
nected with  the  Joint  Head  Canal  through  a  short  canal  known  as 
the  Grand  Cross  Cut  in  section  7-1N-4E,  one-half  mile  long,  so  that 
water  can  be  delivered  from  the  Arizona  to  the  Grand  and  thence 
to  the  Salt  River  Valley  and  Maricopa  Canals  through  the  Joint 
Head  Canal.  In  this  way  water  intended  for  either  the  Maricopa  or 
Salt  River  Valley  Canals  can  be  run  through  the  Arizona,  then 
through  the  New  Cross  Cut  into  the  Grand,  and  used  to  generate 
power  in  the  Cross  Cut  power  plant.  The  Maricopa  and  Salt  River 
Valley  Canals  have  a  common  head  in  the  Joint  Head  Canal,  which 
runs  from  the  Joint  Head  Dam  to  the  divergence  of  these  canals  in 
section  12-1N-3E.  The  Joint  Head  Canal  is  if  miles  in  length.  From 
the  divergence  of  the  two  canals  the  Maricopa  runs  northwesterly 
for  a  distance  of  11^  miles,  and  the  Salt  River  Valley  runs  westerly 
for  a  distance  of  16^  miles.  From  all  of  these  canals  are  numerous 
laterals  supplying  water  to  lands  lying  under  the  respective  canals, 
the  entire  length  of  the  canals  and  laterals  of  the  north  side  system 
totaling  465.5  miles. 

South  side. — The  main  feeder  of  the  south  side  system  is  the  South 
Canal,  commencing  at  the  south  intake  structure  of  the  Granite  Reef 
Dam  and  running  in  a  southwesterly  direction  for  2  miles,  where  it 
divides  into  the  Main  Consolidated  and  Eastern  Canals.  The  Eastern 
Canal  is  the  highline  canal  of  the  east  part  of  the  system  and  runs  in 
a  southerly  direction  to  the  township  line  between  townships  1  and  2 
south.  This  canal  is  19|  miles  in  length.  The  Main  Consolidated 
Canal  runs  southwesterly  from  the  South  Canal  to  the  division  gates 
in  section  11-1N-5E,  a  distance  of  7f  miles.  At  the  division  gates 
the  water  is  divided  into  three  canals,  the  East  Branch  of  the  Con- 
solidated running  easterly  then  south,  a  distance  of  18^  miles,  the 
Mesa  Canal  extending  southwesterly  and  westerly  for  8|  miles  and 
dividing  into  numerous  laterals  in  the  vicinitjr  of  the  town  of  Mesa, 
and  the  Tempe  Cross  Cut,  2i  miles  long,  running  west  from  the  divi- 
sion gates.  The  Western  Canal  is  supplied  with  water  by  feeders 
from  the  East  Branch  Consolidated  Canal.    This  canal  heads  on  the 
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east  section  line  of  section  8-1S-5E  (the  end  of  the  Wallace  feeder), 
extending  westward  2^  miles,  then  dividing  into  the  main  canal  and 
the  Kyrene  branch,  the  main  canal  running  northwesterly  then  south- 
westerly, the  Kyrene  branch  extending  southwesterly.  The  Western 
Canal,  exclusive  of  the  feeders,  has  a  length  of  25^  miles.  At  the 
point  of  diversion  of  tihie  Kyrene  branch  of  the  Western  is  a  pumping 
plant  which  lifts  the  water  40  feet  from  the  Western  Canal  to  th^ 
Highline,  through  a  reinforced  concrete  pressure  pipe  approximately 
6,000  feet  in  length.  The  Highline  Canal  runs  from  the  outlet  of  the 
pressure  pipe  both  ways  around  the  base  of  the  Salt  River  Range, 
and  is  15|  miles  in  length.  The  San  Francisco  Canal  secures  its  water 
through  the  Tempe  Canal  at  a  point  in  section  15-1N-4E,  near  the 
town  of  Tempe,  and  runs  westerly  a  distance  of  3J  miles,  then  divides 
into  the  North  and  South  branches,  extending  westerly  and  south- 
westerly, respectively.  The  length  of  the  South  Side  Canal  and 
lateral  system  is  340f  miles. 

The  following  is  a  tabulation  of  data  pertaining  to  the  canal  sys- 
tems of  Salt  River  project : 

Btatement  sfunoing  data  pertaining  to  canal  iystems,  Salt  River  project. 


Cuial. 


Bateof- 


Contraot. 


ComplAtlon 
of  purchase. 


Operation 

oommenoed 

by  United 

States 


Service. 


MUeaeaNo 
1015. 


Nov.  30, 


Kain 


Lat- 
erals. 


Total. 


main 


seoon<i- 


feet. 


Orte- 
InS 
con- 
strue- 
com-  • 


rVaUey. 


Arizona 

Ariiona  Cross  Cut., 

New  Cross  Cat 

Grand 

Orand  Cross  Cut..., 

Apprqpriators 

Joint  Head , 

Maricopa.. 

Salt  River 

South* 

Eastemft 

Main  Consolidated. 

East  Branch  Con- 
solidated  

Tempe  Cross  Cut... 

Eureka 

Mtfa 

San  Francisco 

Western  (con- 
structed by 
United  States 
Reclamation 
Service)' 

W  estern  (con- 
structed by 
Western  Canal 
Construction 


Feb.  17,1006 

....do.-.. 

0) 
Feb.  17,1006 


June  20,1006 
June  15,1006 

June  15,1006 


May  15,1007 

do 

1913 


Jan.  10,1909 
Feb.  17,1006 

....do... 

.....do., 


ill 


Nov.  10,100» 


.....do 

do 

Aug.  1,1910 
May  7,1910 
Mar.    6,1911 


Jan.    19,1909 
June  15,1906 

do 

do 

('> 

July  10,1909 


do 

do 

Apr.  a0,1916 
Nov.  36,1915 
Dec.  31,1912 


July  4,1908 
May  15,1907 

do 

do 

June  4,1909 
Mar.,  1910 
Nov.  17,1909 


do 

do 

June  15,1910 

do... 

Jan.     1,1913 


H 


Co.;*.. 
lEhli] 
strncted  by 


ine(con- 


TTtghHw^  Canal 
Construction 
Co.)» 


Feb.  16,1913 


June  16,1913 


38.25 
3.60 
3.50 

27.50 
.50 

11.50 
16.26 

2.00 
19.50 

7.75 

18.50 
2.25 

a 

8.25 


(•) 


26.50 


15.75 


204.76 


84.00 


20.75 
53.50 


55.25 


83. 2S 


20.50 


« 


25.00 


16.00 


243.00 
3.50 
3.50 

111.50 
.50 

32.25 
69.75 

2.00 
74.75 

8.25 

101.75 

2.25 

(•) 

45.75 

23.75 


(•) 


50.50 


31.75 


2,000 
600 
700 
350 


1883 
1880 
1912 
1878 


300 
150 
260 

1,800 
200 

1,250 

450 
270 


1867 
1868 
1867 
1908 
1909 
1892 

1802 


125 
70 


175 


1870 
1871 


1911 


1912 


1913 


1  Built  by  W.  n.  Association. 

s  When  combined  with  Apnrqprlators. 

»  Not  in  use— combined  mttt  Grand. 

•  Constructed  by  United  States  Reclamation  Service;  completed  June,  1909. 

•  Cooperative  and  United  States  Reclamation  Senrioe  work. 

•  MIlMge  included  in  Mesa  System. 
'Constnieted  in  lOU  and  1012. 

•  Included  below. 

•  Oanstmctlan  completed  in  1013. 

•CoortniotliNioompletedinlOlt.  ^  t 
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CONSTRUCTION  BUBING  FISCAL  YEAB. 

Roosevelt  Dam. — On  October  16,  1915,  work  was  commenced  on 
concreting  the  floor  of  the  spillways  of  the  Roosevelt  Dam,  and  was 
continued  until  January  17,  when  it  was  stopped  on  account  of  the 
impending  overflow  from  the  reservoir.  The  concrete  was  applied  to 
a  minimum  depth  of  one  foot  over  bad  rock,  leaving  good  rock  bare 
in  places,  and  was  formed  in  polygon  shaped  blocks  of  varying 
heights  to  make  an  uneven  surface,  with  the  intention  of  checking 
water  velocity  as  much  as  possible  and  reducing  erosion.  A  total  of 
1,595  cubic  yards  of  concrete  was  placed. 

Sluicing  tunnelj  Roosevelt  Dam. — The  installation  of  the  navjr- 
bronze  pipes  in  the  sluicing  tunnel,  which  had  been  commenced  m 
January,  1915,  and  discontmued  on  account  of  overflow  from  the 
reservoir,  was  resumed  in  July.  The  pipes  and  valves  are  now  in 
place  and  the  operating  tunnels  driven ;  the  completion  of  the  work 
depends  on  plans  under  consideration. 

Sixth  umt^  Roosevelt  power  plant. — The  installation  of  the  sixth 
and  final  unit  of  the  Roosevelt  power  plant  was  completed  during 
the  fiscal  year  and  placed  on  the  line  November  24,  1915.  This  unit 
is  of  5,000  K.  W.  capacity,  generating  as  much  power  as  the  other  five 
units  of  the  plant;  the  operation  is  very  satisfactory. 

Water  Users'^  Association  work. — ^The  Cross  Cut  power  plant  was 
finally  completed  in  December,  1915,  and  the  efficiency  test  made 
January,  15-16, 1916,  after  a  satisfactory  30-day  run. 

BOABDS  OE  ENaiNEEBS. 

On  September  28, 1915,  a  board  of  engineers,  coftiposed  of  Messrs. 
D.  C.  Henny,  E.  H.  Baldwin,  and  William  S.  Cone,  met  to  consider 
various  matters  in  connection  with  the  power  canal,  sluicing  and 
outlet  tunnels,  silt  deposits,  etc.,  above  Granite  Reef  and  Roosevelt 
Dams.    The  reports  made  by  this  board  were  dated  October  1,  1915. 

March  6,  1916,  a  board  consisting  of  Messrs.  D.  C.  Henny,  Louis 
C.  Hill,  and  William  S.  Cone,  met  to  report  on  damages  and  to 
recommend  procedure  in  connection  with  Roosevelt  power  plant  and 
spillways,  Intake  Diversion  Dam,  and  the  Main  Consolidated  and 
(jrand  Canals.  The  reports  covering  findings  and  recommendations 
were  made  under  date  of  March  10, 1916. 

May  7  Mr.  D.  C.  Henny  arrived  to  inspect  and  report  on  damage 
to  apron  of  Granite  Reef  Dam  and  retaining  wall  of  Arizona  Canal, 
just  below  the  dam. 

On  June  20  a  board  of  engineers  convened  on  the  project,  consist- 
ing of  Messrs.  D.  C.  Henny,  E.  H.  Baldwin,  Louis  C.  Hill,  O.  H. 
Ensign,  and  William  S.  Cone,  to  report  on  conditions  at  Roosevelt 
and  make  recommendations  for  clearing  the  river  channel  below  the 
spillways  of  the  dam,  and  for  the  North  Outlet  Tunnel  control.  The 
reports  on  these  features  were  dated  June  23,  1916. 

OPE&ATION  OF  POWER  SYSTEM. 

The  capacity  of  the  Roosevelt  power  plant  was  doubled  during  the 
fiscal  year  by  the  addition  of  the  sixth  unit  of  5,000-kilowatt  capacity, 
which  was  placed  in  operation  on  November  24, 1915.  The  plant  was 
operated  continuously  during  the  year,  with  the  exception  of  from 
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January  18  to  February  22^  when  the  power  house  was  flooded  by 
high  backwater  from  the  spillways,  and  from  Febmaij  29  to  March 
2, 1916,  this  shutdown  being  caused  when  a  large  portion  of  the  cliff 
above  became  undermined  and  great  masses  of  rock  fell  into  the  river, 
tearing  down  the  power  and  control  cables  between  the  trans- 
former house  and  the  power  house.  Operation  during  all  of  1916 
up  to  May  30  was  somewhat  handicapped  by  the  spillway  overflow, 
the  moisture  causing  some  insulator  and  pot-head  breakdowns,  also 
necessitating  an  extra  crew  of  men  at  the  transformer  house,  as  pas- 
sage between  the  two  buildings  was  impossible.  Hie  control  cable 
for  the  transformer  house  switches  has  not  yet  been  received,  thus 
handicapping  switching  changes  at  the  transformer  house,  control 
from  the  power-house  switchboard  being  cut  off.  The  flood  of  Janu- 
ary carried  away  the  intake  dam,  thus  rendering  the  power  canal 
useless,  and  the  three  generators  in  the  power  house  receiving  water 
from  this  canal  have  been  idle  since  June  15  (up  to  which  time  they 
received  water  from  the  lake  through  the  forebay  gates)  and  will 
remain  so  until  the  authorized  connection  between  the  power  canal 
penstock  and  the  sluicing  tunnel  is  installed,  when  these  machines 
will  receive  water  from  the  reservoir  and  it  will  again  be  possible  to 
operate  the  plant  to  capacity. 

At  the  close  of  the  fiscal  year  there  is  being  delivered  to  the  In- 
spiration Consolidated  Copper  Co.,  the  largest  consumer  of  power 
fenerated^in  the  plants  of  this  project,  an  average  of  128,896  kilowatt 
ours  daily,  bringing  in  a  revenue  of  $29,001!y5  for  the  month  of 
June. 

The  South-Consolidated  and  Arizona  Falls  plants  were  operated 
as  continuously  as  the  flow  of  water  in  the  canals  would  allow. 

The  Cross  Cut  power  plant  was  entirely  completed  Decertiber  15, 
and  after  a  satisfactory  30-day  run  an  efficiency  test  was  conducted 
on  January  15  and  16.  The  machine  selected  for  the  test  showed  an 
average  ef&ciency  of  79  per  cent,  or  4  per  cent  more  than  the  manu- 
facturer's ffuaranteej  ana  the  plant  was  accepted  by  the  Reclamation 
Service  and  turned  over  by  the  water  users'  association.  Previous  to 
the  end  of  November  the  Pelton-Doble  Co.  were  making  changes  in 
the  hydraulic  equipment,  thus  leaving  only  half  the  plant  available 
for  operation,  but  one  or  two  units  were  in  operation  practically  all 
of  the  period  up  to  December  15,  and  since  that  date  all  of  the  plant 
has  been  operated  as  continuously  as  the  flow  of  water  in  the  Cross 
Cut  Canal  would  permit,  with  the  exception  of  the  periods  between 
January  19  and  February  8,  and  February  24  to  28,  inclusive,  when 
operation  was  irregular,  being  seriously  interrupted  by  water  condi- 
tions below  the  plant,  where  the  Salt  Kiver  had  washed  out  a  large 
section  of  the  Grand  Canal.  The  plant  was  entirely  shut  down  from 
March  3  to  May  7,  inclusive,  while  the  work  on  the  relocation  of  the 
Grand  Canal  was  being  carried  on,  but  since  the  latter  date  it  has 
been  running  continuously. 

OPEBATION  AND  MAINTENANCE. 

Irrigation  works  operated  during  the  fiscal  year  1916  included  the 
Boosevelt  Reservoir,  Granite  Reef  Dam,  Joint  Head  Dam,  the  Ari- 
zona, Grand,  Maricopa,  and  Salt  River  Valley  Canals  on  the  north 
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side  of  Salt  River,  and  the  South,  Eastern,  Main  Consolidated,  East 
Branch  Consolidated,  Mesa,  San  Francisco,  Western,  and  Highline 
Canals  on  the  south  side.  In  addition,  water  was  pumped  from 
batteries  A,  B,  C,  D,  E,  F,  Clemans,  McQueen,  and  San  Francisco 
wells  in  connection  with  the  water  distribution  on  the  south  side. 

Water  was  supplied  to  the  north  side  canals  after  diversion  from  Salt 
River,  through  the  Arizona  and  the  Joint  Head  Canals,  and  on  the 
south  side  through  the  South  Canal.  The  total  area  irrigated  with 
water  supplied  through  the  canals  of  the  United  States  Reclamation 
Service  was  189,082  acres.  About  12,000  acres  lying  under  the  Tempe 
Canal  were  supplied  with  water  diverted  by  the  Reclamation  Service 
at  Granite  Reef  and  carried  through  the  South  and  Main  Consoli- 
dated Canals  to  the  division  gates,  then  through  the  Tempe  Cross  Cut 
into  the  Tempe  Canal.  The  Tempe  Irrigating  Canal  Co.  is  an  inde- 
pendent organization,  and  the  water  was  supplied  to  the  head  of 
their  canal  in  accordance  with  contract  approved  May  15,  1915.  On 
December  23,  1915,  contract  was  entered  into  with  the  Utah  Irrigat- 
ing Ditch  Co.  for  the  delivery  through  the  canals  of  the  United 
States  Reclamation  Service  of  the  amount  of  water  decreed  to  the 
water  users  under  the  Utah  Canal.  The  amount  to  be  delivered  is 
limited  to  a  maximum  of  40  second-feet. 

For  the  year  ending  June  30, 1916,  there  were  diverted  through  the 
canals  of  the  Reclamation  Service,  for  irrigation  of  lands  under  Salt 
River  project,  1,141,149  acre- feet  of  water,  of  which  798,804  acre-feet 
(estimated)  were  actually  applied  to  the  land. 

On  January  29, 1916,  the  Roosevelt  Reservoir  reached  its  maximum 
contents  for  the  season,  at  an  elevation  of  236.4  feet,  which  repre- 
sented a  volume  of  1,563,720  acre-feet  of  water  within  the  reservoir. 
From  January  18  to  May  30, 1916,  a  period  of  134  days,  water  poured 
over  the  spillways  representing  a  total  of  2,133,854  acre-feet,  only 
part  of  which  could  be  utilized  for  irrigation  and  for  generating 
power.  The  minimum  amount  stored  in  the  Roosevelt  Reservoir  dur- 
ing the  fiscal  year  was  on  December  30,  1915,  when  the  gage  height 
was  202.46  feet  and  the  contents  1,014,107  acre- feet.  On  June  30, 
1916,  the  elevation  of  the  reservoir  was  219.48  feet,  representing  a 
storage  of  1,275,586  acre-feet,  a  net  loss  at  the  end  of  the  fiscal  year 
of  3.88  feet  in  elevation  and  a  volume  of  64,162  acre-feet. 

Operation  and  maintenance  work,  as  in  previous  years,  consisted 
almost  entirely  of  removing  sediment  from  canals  and  laterals,  clean- 
ing weed  growth  along  the  banks,  removing  moss  from  the  beds  of 
the  main  canals,  and  repairing  existing  structures,  as  well  as  install- 
ing a  few  checks,  turnouts,  and  bridges.  Weed  growth  was  removed 
from  banks  of  canals  and  laterals  with  the  use  of  shovels,  scythes, 
mowing  machines,  and  by  grazing  of  sheep  and  goat  herds.  One 
herd  of  goats,  536  head,  and  two  bands  of  sheep,  1,237  head,  maximum 
number,  were  pastured  on  the  banks  of  canals  and  laterals  during  the 
weed-growing  season  and  on  the  desert  during  the  winter  months. 
Satisfactory  profits  were  obtained  from  the  sheep  and  goat  venture 
and  it  is  expected  to  increase  the  herds. 

Water  was  turned  out  of  some  of  the  canals  during  the  months 
of  January  and  February  to  allow  maintenance  crews  to  remove  silt 
deposits  and  berms.  During  the  other  months  of  the  season  water 
was  in  all  the  canals  except  in  the  Main  Consolidated  and  the  canals 
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supplied  with  water  from  this  canal.  Due  to  the  high  stage  of  the 
river  and  because  of  a  shifting  of  the  river  bed,  the  Salt  River  broke 
through  into  the  Main  Consolidated  Canal  during  the  month  of  Janu- 
ary, 1916,  and  made  necessary  extensive  repairs.  During  the  same 
flood  period  the  Grand  Canal  just  below  the  Cross  Cut  power  plant 
was  damaged  to  such  an  extent  that  it  was  necessary  to  relocate  this 
canal  for  1  mile.  This  work  was  begun  January  30,  1916,  and 
ended  May  10. 

At  the  end  of  the  fiscal  vear  1915  the  Reclamation  Service  owned 
and  operated  782.6  miles  of  canals  and  laterals,  and  at  the  end  of  the 
fiscal  year  1916  this  had  been  increased  to  806.25  miles. 

The  pumping  plants  were  operated  whenever  occasion  demanded. 
No  trouble  was  experienced  during  the  year  in  the  operation  of  any 
of  the  pumps. 

During  the  early  winter  of  1915  heavy  snow  fell  in  the  higher 
elevations  of  the  Salt  and  Verde  River  watersheds.  Later  in  the 
year  and  in  the  month  of  January  heavy  rain  melted  the  snow  and 
caused  a  run-off  heavier  than  for  many  years  past.  On  January  18 
the  reservoir  made  a  record  gain  of  157,981  acre- feet,  which  brought 
the  surface  of  the  water  to  the  crest  of  the  spillways.  The  day 
following  there  was  a  further  increase  of  182,110  acre-feet  which 
caused  an  overflow  of  7.15  feet  over  the  spillways.  For  a  period  of 
165  days,  owing  to  the  high  stage  of  the  river,  irrigation  water  was 
delivered  to  the  water  users  of  the  project  at  half  price;  that  is,  each 
acre-foot  of  water  delivered  was  charged  at  the  price  of  one-half  acre- 
foot.  The  contract  rates  for  the  season  1915-16  are  as  follows:  A 
minimum  charge  of  $1  for  not  to  exceed  2  acre-feet  per  acre,  50 
cents  for  the  third  and  50  cents  for  the  fourth  acre-foot,  and  75  cents 
per  acre- foot  for  all  in  excess  of  4  acre- feet  per  acre  for  land  signed 
and  in  good  standing  in  the  water  users'  association;  and  for  land 
not  signed  in  the  water  users'  association,  or  delinquent  in  that  asso- 
ciation, $1.20  as  a  minimum  for  not  to  exceed  2  acre- feet  per  acre,  60 
cents  for  the  third  and  60  cents  for  the  fourth  acre-foot,  and  75  cents 
for  all  in  excess  of  4  acre- feet  per  acre. 

On  October  12,  1915,  the  time  limit  for  the  delivery  of  irrigation 
water  to  the  **  uncultivated  area,"  as  defined  by  the  board  of  survey, 
was  extended  from  October  1,  1915,  to  December  1,  1916.  The  rates 
are  60  cents  for  the  first  acre- foot  and  60  cents  per  acre- foot  for  all 
in  excess  of  1  acre- foot  per  acre. 

On  account  of  the  plentiful  supply  of  water,  due  to  flood  conditions, 
the  delivery  of  water  for  a  long  period  of  time  at  one-half  the  con- 
tract rates  caused  the  water  users  to  irrigate  heavily  during  the  flood 
I^eriod,  and  consequently  the  duty  of  water  for  the  agricultural  year 
1915-16  will  probably  be  lower  than  for  the  preceding  year. 

In  the  following  table,  "  Historical  review,  Salt  River  project,"  it 
will  be  noted  that  the  water  duty  was  much  lower  for  the  year  1916 
than  for  the  years  1918,  1914,  and  1915.  This  is  due  partly  to  the 
fact  that  the  water  supply  was  more  plentiful  in  1916,  and  partly  to 
the  fact  that  investigations  made  during  this  last  year  have  shown 
that  the  water  delivered  is  approximately  68  per  cent  of  the  water 
diverted  (which  figure  is  used  for  1916)  instead  of  60  per  cent,  the 
figure  used  for  the  past  tWo  or  three  years. 
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1911 


1912 


1913 


1914 


1915 


m< 


Acreage  for  which  service  was  jvepared  to 

supply  water 

Acreage  Irrigated 

Mfles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (acre-feet) , 


160,000 
115,042 
534 
551,098 
352.009 
3.53 


1(K),000 
128,628 
576 
663,206 
430.928 
3.94 


190,000 
163,312 
715 
770,063 
462.037 
2.97 


187,112 
187,112 
715 
804,924 
446,730 
2.62 


192,000 
192.000 
782.6 
831,438 
496,862 
2.66 


U91.647.« 

180, 062 

806.25 

996,000 

677,688 

*3.58 


1 191,647.6  acres  is  the  amoont  recommended  by  the  board  of  survey  report  dated  May  25, 1916,  to  be 
Included  in  first  unit  of  Salt  River  project. 

s  See  paragraph  immediately  precedmg  "  Historical  review,"  for  explanation  of  lower  duty  of  water  than 
for  preceding  years. 

SETTLEMENT. 

Few  new  settlers  arrived  on  the  project  and  little  farm  property 
changed  hands  by  sale,  though  many  exchanges  were  made.  Higher 
prices  received  at  the  close  of  the  irrigation  season  of  1914-15  caused 
consaderable  improvement  in  the  situation,  and  in  the  first  six  months 
of  1916  all  conditions  were  favorable  for  an  exceedingly  good  season 
for  the  water  users.  A  cow-testing  association  was  formed  and  addi- 
tional associations  for  this  purpose  are  being  organized.  A  county 
farm-improvement  association  was  formed,  consisting  of  a  council- 
man from  nearly  all  the  local  organizations  in  the  county.  There 
was  no  appreciable  change  in  population  during  the  year. 

Settlement  data,  Salt  River  project. 


Item. 


1912  1913  1914  1916 


19161 


Total  number  of  fiirms  on  project 

Population 

Number  of  irrigated  ftoms 

Operated  by  owners  or  managers. . . 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  on  farms. . . 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amountof  deposits 


2,954 

18,250 

2,954 

1,999 

955 

18,250 

11 

25,000 

43,250 

50 

44 

9 

8681,000 

$6,716,292 


2,680 

20,000 

2,680 

1,945 

735 

20,000 

11 

26,600 

46,600 

52 

48 

11 

1926,100 

f7,966»234 


3,068 

20,500 

3,068 

2,459 

609 

20,500 

11 

30.500 

51,000 

60 

50 

11 

1798,500 

18,353,519 


3,600 

22,000 

8,600 

2,700 

900 

22,000 

12 

81,000 

63,000 

60 

60 

13 

$828,600 

$9,000,000 


3,004 

22,000 

3,004 

2,333 

671 

22,000 

12 

81,000 

68,000 

60 

50 

10 

$1,833,600 

$7,189,206 


>  Estimated;  exact  flgtns  not  aTaUable. 
PBINCrPAL  GBOPa 

The  area  in  cotton  for  the  amcultural  year  ending  September  30, 
1915,  was  much  smaller  than  the  year  previous.  The  area  in  long- 
staple  cotton  was  1,830  acres,  valued  at  $128,100.  This  reduced  acre- 
age was  due  to  the  losses  experienced  in  the  previous  year  by  the 
f growers  on  account  of  poor  market  prices.  The  returns  from  the 
ettuce  shipments  were  more  satisfactory  this  year  than  any  year 
previous,  due  to  proper  methods  of  marketing  and  preparing  for 
shipment.    The  alfalia  market  was  good,  and  at  the  end  of  the  fiscal 
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year  all  previous  records  for  shii)ment  of  alfalfa  were  broken.  Cit- 
rus fruits  are  in  excellent  condition.  A  large  wheat  crop  was  har- 
vested, but  the  production  of  barley  was  below  normal  on  account 
of  smaller  acreage.  Olives  are  unusually  large  and  the  crop  promises 
to  be  a  record  oreaker  both  for  quantity  and  quality.  The  ideal 
spring  weather  was  favorable  for  all  kinds  of  crops. 

From  indications  at  the  close  of  the  fiscal  vear  the  agricultural 
year  of  1915-16  should  be  a  big  money  maker  tor  the  water  users  of 
the  project. 

Crop  report,  Salt  River  project,  Arizona,  year  ending  Sept,  SO,  1915* 


Crop. 


Area 
(acres). 


Unftol 
yield. 


Yields. 


Toltf. 


Avenge 
per  acre. 


Values. 


Per  unit 
of  yield. 


TotaL 


Per  acre. 


AUUfi 

AlftOfaseed 

Barley 

Beans 

Cane^siigar 

Corn,  broom 

Cotum: 

Long 

Shgrt 

Cantaloupe 

Com: 

Tndian 

Borshum... 

Fodder 

Citrus  fruits.... 
Fruits: 

Small 

Deciduous.. 
Oarden 

aS'."^.;;.::: 

Olivee 

Pasture 

Potatoes 

Potatoes,  sweet. 

WhStT; 

WatermeloDS... 
Less  duplicated 

Total  cropped  acreage. 

Inrinted,  no  crop: 

xoung  citrus 

Young  olives 

Young  dedduons 

ICJtoeeuaneous 

'Total  irrigated  farm  aereage 
Total  area  town  sitea. 

Total  irrigated  acrege , 
Water  bouc^t  land  vaomt.. 

Total  ai 
tnet. 


78,337 
4,660 
16,450 

i.m 

807 
110 

1,830 

380 

1,604 

1,108 

26,260 

72 

1,064 

684 

1,044 

1,489 

1,074 

2,300 

185 

86,  U9 

287 

80 

11,280 

462 

17,567 


171,882 


810 

700 

1,760 

176,111 
4,230 


179,350 
8,044 


187,804 


Too.... 
Bushel. 
..do.... 
...do.... 
Ton..... 
..do.... 


Pound.. 
..do.... 
..do.... 


Bushel.. 

Ton 

..do.... 
Pound.. 


..do. 
..do. 


285,011 

23,345 

320,180 

17,776 

5,676 

66 

640,500 

182,000 

6,266,600 

20,825 

26,260 

216 

1,874,012 

1.168,000 
7,776,000 


8 
6 

20 
16 
8 


850 

400 

8,000 

26 

1 

8 

1,778 

2,000 
4,000 


86.00 

6u60 

.66 

140 

4.00 

76.00 

.20 
.08 
.02 

MO 

90.00 

6w00 

.04 

.06 
.09 


Tod 

Bushel., 
Pound., 


2,148 
80,500 
186,000 


9 
86 

1,000 


laoo 

.75 
.04 


Bushel.. 
...do.... 
...do.... 
Ton 


10,680 

8,610 

902,140 

6,082 


40 
60 
18 
U 


1.00 

.60 

L06 

0.00 


81,175,066 
164,077 
213,967 
42,662 
22,304 
4,126 

128,100 
10,560 
126,112 

82,807 

686,200 

1,906 

74,060 

70,080 
156,590 
184,010 

91,480 

60,875 

6,400 

483,428 

10,680 

9,124 

912,247 

46,200 


81&00 
83.00 
18.00 
38.40 
82.00 
87.60 

70.00 
89.00 
78.00 

97.60 
90.00 
18. 00 
71.19 

120.00 
8QL00 
90.00 
20.00 
2125 
40l00 
19L00 
40l00 
81 00 
18.90 

100.00 


Total  and  average. 


8,661,780 


2L81 


Areas. 


Total  irrigable  area  fiirms  reported. 
Total  area  town  sites,  special  con- 
tracts. 

Under  rental  contracts 

Total  cropped  area  Csrms  reported , 


Acres. 


104,866 
4,230 

« 175, 111 
171,882 


Percent 

of 
p«^ject.» 


8,004 


3,004 
8,004 


92 
2 


87 
81 


•  Pasod  on  T11,1WW  ft 

>  In  addition  water  was  bought  for  8,044  acres  not  irrigated. 

61309*'—: 
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FINANCIAIi  STATEMENT. 

[Financial  statement  In  detail,  showing  assets,  liabilities,  reseires,  and  capital,  given  la. 

appendix,  p.  696.] 

Feature  costs  of  Salt  River  project,  June  SO,  1916. 


Principal  featore. 


Cost  to  June  80, 1010. 


Subfeature. 


Principal  fea- 
ture. 


Examination  and  surreys 

Storage  works,  Roosevelt  Reservoir: 
Roosevelt  Dam 


Spillways 

Sluicing  tunnel 

Hydraulic  eates 

Repairs  to  tunnel  and  gates . 

Overflow  weir 

Rijditofway 

Outlet  tunnel ^... 

Roads 


Pumping  for  irrigation: 

AtteryA 

Battery  B 

Battery  C 

Battery  D 

Battery  E 

Battery  F 

Cleman's  wells 

San  Francisco 

McQueen 

Test  wells 


Oanal  system: 

Granite  reef  dam. 
Joint  head  dam.. 
Canal  system 


Latsral  system 

Drainage  s  ystem.  Investigation . . 
Power  system: 

Diversion  dam 

Power  canal 

Roosevelt  power  plant 

South  consolidated 

Crosscut 

ArU  ona  Falls 

Plant  No.  6  (engineering) .. . 

Transmission  lines , 

Switching  and  substations . . 


Fmn  units 

Permanent  improvements  and  lands: 

Lands  not  submerged  by  reservoir . 

Roads 

Bulldinp  and  grounds ....• 


Telephone  system. 

Operation  and  maintenance  during  construction  (rental  basis) . 
FluitaccountB 


Gross  oost  of  oonstruction  of  project  to  Jime  30, 1010. 

SB  revenuee  earned  during  oonstruction  period: 

Rental  of  buildings 

Rental  of  gra  ing  and  tkurming  lands 

Rentals,  power  and  light 

Rentals  of  irrlgationiK-ater 

Contractors 'freight  refunds 

Forfeitures  by  def^ultinsr  bidders  and  contractors. 

Other  revenues,  unolasslfled 

Profit  on  mess-nouse  operations 

Profit  on  meroantile  store  operations 

Ltss  on  hospital  operations 


Amounts  set  up  as  reserves  or  depreciation  charged  to  cost  and  not 
expended 


NM  oost  of  constrootion  of  project  to  June  80,  lOlt. , 


(Deduct 


13,190,006.21 
44,566.13 
74,794.03 
249,841.27 
95,242.05 
8, 966.  .55 
168,341.94 
58,429.18 
3,385.13 


16,425.49 
20,603.87 
16,734.94 
19,358.12 
21,848.29 
16,808.09 
8, 124. 41 
29,978.98 
17,245.44 
178.76 


627,057.60 

39,528.93 

1,713,948.61 


127,353.23 
1,474,063.01 
557,559.86 
163,139.60 
480,454.08 
109,500.73 
66.00 
748,034.64 
94,581.75 


87,64Z90 
020,942.20 
105,101.07 


15,783.88 

19,107.14 

845,395.58 

1,638,665.58 

19,269.63 

7,816.30 

60,941.58 

18,254.70 

3,609.37 

1276.11 


883,030.83 


3,803,672.30 


107,806.38 


2,380,535.10 

610,439.42 

4,608.00 


3,754,763.40 
28,123.47 


703,080.17 

00,734.18 

2,408,906.29 

44,010.79 


14,279,577.85 


3,023,607.71 
320,484.50 


3,044,063.37 
11,335,535.08 
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Estimated  cost  of  contemplated  work.  Salt  River  project,  during  fiscal  year  1917. 


Feature. 


Sub- 
feature. 


Principal 
feature. 


Storage  works: 

Spillways 

North  outlet  tunnel . 


Drainage  s]^tem,  investigations. . . . 
Power  system: 

Connection  with  pen  stock 

Excavation  river  channel 

Protection  transformer  station . 

Road  to  power  house 


Farm  units 

Operati(»i  and  maintenance  during  construction  (water  rental  basis) . 


Hospitals. . . 
Total. 


S50,iM)0.00 
60,000.00 


40,000.00 

27,500.00 

750.00 

1,350.00 


$110,500.00 
5,000.00 


00,500.00 

2,ooaoo 

1436,500.00 
4,000.00 
1,000.00 


018,500.00 


1  ImoludeB  plant  aoooont,  10.600. 
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L.  M.  Lawbon,  project  manager,  Yuma,  Arix. 

LOCATION. 

Counties  r  Yuma,  Ariz. ;  Imperial,  Oal. 

Townships :  3  to  13  S.,  Rs.  21  to  25  W.,  Gila  and  Salt  Rlyer  meridian ;  0  tol7  S^ 
Rs.  16  to  23  E.,  San  Bernardino  meridian. 

Ilailroads:  Southern  Pacific;  Yuuia  Valley  Railroadl 

Railroad  stations  and  estimated  population  January  1,  1916:  Yuma,  AriZb, 
4,500;  Potholes,  Gal.,  25. 

WATEB  SUPPLY. 

Source  of  water  supply :  Ck>lorado  River. 

Area  of  drainage  basin :  229,000  square  miles  above  Laguna  Dam. 
Annual  run-off  In  acre-feet  of  (Colorado  River  at  Yuma  (287,000  square  miles), 
1902  to  1915 :  Maximum,  26,000,000 ;  minimum,  7,960,189 ;  mean,  16,498,000. 

AaBICTJLTTTBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916 :  72,440 
acres. 

Area  under  water-right  applications  and  rentaj  contracts,  season  of  1916: 
72,440  acres. 

Length  of  irrigating  season :  365  days. 

Elevation  of  irrigable  area :  100  to  300  feet  above  sea  level. 

Rainfall  on  Irrigable  area :  Five-year  average,  2.99  Inches ;  1915,  4.33  inches. 

Range  of  temperature  on  irrigable  area :  22    to  US'*  F. 

Character  of  soil  of  irrigable  area :  Bottom  lands,  rich  alluvium ;  mesa  landa, 
fresno  gravelly  sand. 

Principal  products :  Semltroplcal  fruits,  alfalfa,  grain,  and  cotton. 

Principal  markets :  Los  Angeles  and  San  Francisco,  Gal. ;  Arizona  towns ;  and 
eastern  markets  for  early  produce. 

LANDS  OPENED  FOB  IBBIQATION. 

Dates  of  public  notices:  January  12,  1910;  March  8,  1912;  March  6,  1913; 
June  23,  1913;  April  7,  19ia 

Location  of  lands  opened :  Ts.  15  and  16  S.,  R.  23  E.,  San  Bernardino  meridian. 

Present  status  of  irrigable  lands  opened:  6,500  acres  entered,  subject  to  the 
reclamation  act  and  the  act  of  April  21, 1904. 

Limit  of  area  of  farm  units :  Public,  40  acres. 

Duty  of  water :  3)  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $55  and  $66. 

Annual  operation  and  maintenance  charge:  $1.50  per  acre  minimum  charge, 
which  entitles  the  water  user  to  2  acre-feet  per  acre  of  irrigable  land.  Water  in 
excess  of  this  amount  will  be  charged  at  75  cents  per  acre-foot 

CHBONOLOGICAL  8IJMMABT. 

Reconnoisance  made  and  preliminary  surveys  begun  in  1902. 
OoDStruction  recommended  by  board  of  engineers  April  8, 1904. 
OoDStnicti<m  authorised  by  Secretary  May  10, 1904. 

Canal  system  of  Ck>lorado  Valley  Pumping  &  Irrigating  Ck>.  pordiased  March 
Ifi,  1907. 
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First  irrigation  by  Reclamation  Service,  season  of  1007. 

Canal  system  of  Yuma  Valley  Union  Land  &  Water  CJo.  (Farmers'  Gravity 
Canal)  purcliased  February  3,  1908. 

Rollins  ditch  (including  Ives  heading  pumps  and  ditches)  purchased  July  23, 
1908. 

Laguna  Dam  completed  March,  1909. 

Colorado  River  siphon  completed  June  29,  1912. 

Gravity  water  from  Laguna  Dam  furnished  to  Yuma  Valley  through  siphon 
June  29,  1912. 

Yuma  Valley  Railroad  constructed  June,  1914. 

Entire  project  59.8  per  cent  completed  June  30.  1916. 

raBIGATION  PLAN. 

The  irrigation  plan  of  the  Yuma  project  provides  for  the  diversion  of  water 
from  the  Colorado  River  at  the  Laguna  Dam,  10  miles  northeast  of  Yuma,  Ariz., 
into  two  canal  systems,  one  heading  on  the  California  side,  conveying  water  to 
the  irrigable  lands  on  that  side  of  the  river,  including  those  in  the  Yuma  Indian 
Reservation,  crossing  the  river  at  Yuma  through  an  inverted  siphon  and  serving 
lands  in  the  Colorado  Valley  below  Yuma,  and  the  otlier  heading  on  the  Arizona 
side  of  the  stream  and  watering  lands  in  the  Colorado  and  Gila  Valleys  lying 
east  of  the  Colorado  and  north  of  the  Gila.  The  plan  also  provides  for  a 
large  pumping  plant  about  2}  miles  below  Yuma  on  the  east  main  canal  for 
raising  water  to  irrigate  40,(KX)  acres  of  mesa  land.  The  lands  adjacent  to  the 
O)lorado  River  are  protected  from  overflow  by  means  of  levees.  The  United 
States  claims  all  waste,  seepage,  unappropriated  spring,  and  percolating  water 
arising  within  the  project,  and  proposes  to  use  such  water  in  connection  there- 
with. The  Laguna  Dam,  :)32  miles  of  canals  and  laterals,  including  :16  miles 
of  drainage  ditches ;  the  Colorado  River  siphon,  930  feet  in  length  and  14  feet 
in  diameter ;  and  about  74  per  cent  of  the  levee  system  are  completed. 

SUMHABY  OF  GEKSBAL  DATA  FOB  YUMA  PBOJEGT  TO  JUNE 

30,  1916. 
Areas: 

Irrigable  acreage  when  project  is  complete 128, 000 

Public  land  entered,  June  30,  1916 6, 500 

Public  land  withdrawn,  June  30, 1916 44, 000 

State  land,  June  30,  1916 7, 100 

Indian  land,  June  30,  1916 8, 500 

Private  land,  June  30,  1916 61, 900 

Acreage  service  could  have  supplied  season  of  1915 71, 200 

Addition  in  fiscal  year  1916 1, 240 

Estimated  addition  in  fiscal  year  1917 500 

Estimated  acreage  service  can  supply  July  1,  1917 72, 940 

Acreage  actually  irrigated,  season  of  1915 .  27, 857 

Acreage  cropped  under  Irrigation,  season  of  1915 25, 101 

Crops: 

Value  of  irrigated  crops,  season  of  1915 : $873, 721 

Value  of  irrigated  crops  per  acre  cropped $34. 81 

Finances: 

Estimated  cost  of  completed  project $13, 180, 609. 97 

Total  construction  cost  to  June  30,  1916 $7, 880, 563. 09 

Per  cent  complete  June  30,  1916 59.8 

Appropriation  for  fiscal  year  1917,  total $759,000.00 

Allotment  for  construction,  fiscal  year  1917 $384,  500. 00 

Estimated  per  cent  complete  June  30,  1917 63. 90 

Announced  construction   charges  per   acre  for   lands   in 

California $55-$66 

Appropriation,  fiscal  year  1916 $825,000.00 

Decrease  under  10  per  cent  provision  of  act..       3,  .'tOO.  00 

Total  appropriation $821,500.00 
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Finance^*— Continued. 

Expenditures  during  fiscal  year  chargeable  to  1916  appro- 
priation— 

Disbursements $453, 071. 66 

Transfers 30, 225^03 

$483, 296. 69 

Registered   liabilities  chargeable  to   1916 

appropriation aS,  021.  64 

$546, 318. 88 


Unencumbered  balance,  July  1,  1916 $275, 181. 67 

Repayments : 

Construction  charges — 

Accrued  to  June  30,  1916 $401,  607. 42 

Collected  to  June  30,  1916 $269. 999. 24 

Uncollected  June  30,  1916 $131, 608. 18 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30.  1916 $70,  657.  54 

Collected  to  June  30,  1916 $60,  879. 77 

Uncollected  June  30,  1916 $9,  777.  77 

Water  rental  charges — 

Accrued  to  June  30,  1916 $279.  440. 50 

Collected  to  June  30,  1916 $273, 971. 44 

Uncollected  June  30.  1916 $5,  469. 06 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916 2, 600 

Miles  of  drains  built  to  June  30,  1916— 

Open 11. 5 

Total 15. 5 

Bstimated  acreage  protected  by  drains  built  to  June  30, 1916-  5, 000 

Estimated  acreage  to  be  protected  by  authorized  system —  17. 500 
Expended  to  June  30,  1916,  for  drainage  works  completed 

and  uncompleted $153, 031. 76 

HISTORY   OF   CONSTBirCTION   AND   ENGINEEBINa   ESATTIBES. 

LAGUKA  DAM. 

Laguna  dam  is  located  on  Colorado  River  about  10  miles  above 
Yuma,  where  granitic  mountaiiis  encroach  on  the  river  valley,  leaving 
an  opening  about  a  mile  wide.  Bock  foundations  for  a  dam  could  not 
be  secured,  and  the  Indian  type  of  diversion  dam  was  selected  as 
being  most  suitable  for  the  conditions. 

On  March  15, 1905,  proposals  for  the  construction  of  the  dam  were 
opened,  but  extensive  floods  caused  a  delay  in  receipt  of  proposals 
and  all  were  rejected.  The  work  was  readvertised,  and  proposals 
were  opened  on  June  5,  and  contract  awarded  on  July  6,  1905.  The 
work  of  construction  was  commenced  by  the  contractors  on  July  19, 
1905.  In  August,  1906,  the  contractors  petitioned  for  relief  from  the 
contract  for  various  reasons.  The  release  was  granted  on  January  23, 
1907,  about  34  per  cent  of  the  work  provided  for  in  the  contract  hav- 
ing been  done  by  the  contractors.  The  work  was  taken  up  by  the 
Reclamation  Service  and  was  completed  on  March  20,  1909. 

Proposals  for  furnishing  and  installing  sluice  gates,  regulator 
gates,  and  operating  machinery  for  the  main  sluiceway  and  head- 
works  were  opened  on  February  28,  1906,  and  the  contract  awarded 
to  the  contractors  for  Laguna  Dam.  Under  the  agreement  of  Janu- 
ary 23, 1907,  the  United  States  assumed  all  work  on  this  contract  ez- 
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cept  the  furnishing  of  the  gates  and  other  machinery.  Orders  for  the 
remaining  gates  were  given  at  a  later  date,  and  all  sluice  gates  and 
regulating  works  were  installed  in  the  winter  of  190&-9. 

CANAL  SYSTEMS. 

The  Gila  Valley  unit  comprises  16,000  acres,  of  which  10,000  lie 
south  and  6,000  north  of  the  river.  The  Arizona  main  canal  has  been 
constructed  for  a  distance  of  4.7  miles  below  Laguna  Dam.  Work  on 
this  canal  was  commenced  in  April,  1909,  and  finished  in  February, 
1912.  The  capacity  is  250  second-feet  and  the  yardage  moved  was 
156,000.  Connecting  with  this  canal  are  14  miles  of  laterals,  which 
were  built  from  April,  1911,  to  February,  1912,  and  January,  1913, 
to  April,  1913.  This  system  partially  supplies  a  gravity  area  of  4,000 
acres.  In  1913  a  pumping  plant  was  installed,  which  can  water  an 
area  of  2,000  acres.  No  construction  work  has  been  started  in  the 
South  Gila  Valley. 

The  construction  of  canals  on  the  Yuma  Indian  Reservation  was 
begun  in  June,  1908,  and  the  first  unit  of  the  distribution  system, 
comprising  39  miles  of  laterals,  was  completed  in  November,  1909, 
providing  for  the  irrigation  of  6,500  acres.  This  system  has  been  ex- 
tended to  cover  the  8,500  acres  of  Indian  lands,  and  36  miles  of  lat- 
erals have  been  built  up  to  June,  1915. 

The  project  main  canal  extends  from  Laguna  Dam  through  the 
Yuma  Indian  Reservation  to  the  Colorado  River  siphon,  thence  on 
the  Arizona  side  to  a  point  1  mile  below  Yuma,  a  distance  of  14^ 
miles,  where  it  is  divided  into  east  main  and  west  main  canals.  From 
Laguna  Dam  to  the  Indian  Heading,  a  distance  of  1^  miles,  the  canal 
was  built  by  Government  forces;  the  work  was  started  in  the  fall  of 
1909  and  finished  in  the  spring  of  1910.  The  canal  has  a  capacity 
of  1,700  second-feet.  A-  total  of  229,000  cubic  yards  was  moved. 
From  the  Indian  Heading  to  the  siphon  spillway,  a  distance  of  9  miles, 
the  work  was  done  by  contract,  oeginmng  in  November,  1911,  and 
finishing  in  March,  1912.  The  canal  has  a  capacity  of  1,500  second- 
feet,  a  bottom  width  of  84  feet,  and  a  depth  of  7  feet.  Approxi- 
mately 1,300,000  cubic  yards  of  material  were  moved.  From  the 
siphon  spillway  to  the  Colorado  River  siphon,  a  distance  of  3  miles, 
the  work  was  done  by  Government  forces  from  April  to  June,  1911, 
and  November,  1911,  to  May,  1912,  and  366,000  cubic  yards  were 
moved.  The  canal  from  the  Colorado  River  siphon  to  the  junction 
of  the  east  main  and  west  main  canate,  a^istance  of  1  mile,  was  built 
by  Government  forces  from  February,  1912,  to  July  of  that  year, 
and  there  were  184,000  cubic  yards  of  earth  excavation. 

The  Yuma  Valley  unit  comprises  55,000  acres,  and  is  watered  by 
two  main  canals,  the  east  main  and  west  main,  and  a  connecting  lat- 
eral system.  The  east  main  canal  follows  the  easterly  side  of  the 
valley  at  the  foot  of  the  mesa  and  terminates  near  the  Mexican 
boundary.  Its  capacity  varies  from  850  to  20  second-feet,  and  the 
largest  section  has  a  bottom  width  of  66  feet  and  a  depth  of  5  feet. 
Construction  was  commenced  in  November,  1911,  by  Government 
forces  and  finished  in  April,  1912 ;  the  earth  excavation  amounted  to 
638,000  cubic  yards.  The  west  main  canal  leaves  the  project  main  at 
the  east  main  junction,  follows  the  old  San  Diego  boundary  line  west 
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for  2|  miles,  then  runs  southwest  to  the  Yuma  Valley  levee,  and  then 
alon^  the  levee  to  the  Mexican  boundary,  a  total  length  ot  25  miles. 
The  largest  channel  carries  520  second-feet,  with  bottom  width  of  40 
feet  and  depth  of  5  feet.  Work  was  commenced  in  January,  1912, 
and  finished  in  May,  1915.  The  total  earth  excavation  was  650,000 
cubic  yards.  The  lateral  system  was  commenced  in  December,  1911. 
Up  to  June  30,  1915,  a  total  of  209  miles  of  canals  had  been  built 
and  the  distribution  system  was  completed  with  the  exception  of  a 
few  minor  extensions.  Up  to  dato  the  Yuma  Valley  distribution 
svstem  has  reauired  3,700,000  cubic  yards  of  earth  excavation  and 
the  building  oi  82  concrete  and  1,603  wooden  structures. 

OOLOBADO  RIVER  SIPHON. 

The  construction  of  the  shafts  of  the  Colorado  River  siphon  at 
Yuma  was  begun  by  the  open-caisson  method  in  the  latter  part  of 
1909.  The  line  of  the  tunnel  is  about  350  feet  downstream  from  the 
Southern  Pacific  Railroad  bridge  across  the  Colorado  River.  The 
siphon  is  designed  to  carry  the  water  for  a  canal  to  serve  55,000 
acres  in  the  Yuma  Valley  and  40,000  on  the  Yuma  Mesa,  and  has  a 
capacity  of  1,400  second-feet,  passing  this  quantity^  with  a  loss  of 
head  of  2  feet.  The  original  plans  of  the  Yuma  project  did  not  con- 
template a  crossing  under  the  Colorado  River,  the  first  plan  being  to 
bring  the  main  canal  down  the  Arizona  side  from  Laguna  Dam  and 
cross  the  Gila  River,  but  the  siphon  under  the  Colorado  was  decided 
upon  after  fuU  consideration  of  the  difficulties  of  the  wide  crossing 
which  would  have  to  be  made  on  the  Gila  and  the  ultimate  power 
development  with  a  canal  on  the  California  side  such  as  could  be  put 
in  with  the  crossing  under  the  Colorado.  Borings  along  the  pro- 
posed route  of  the  tunnel  indicated  that  soft  san£tone,  which  out- 
cropped at  the  left  bank,  wa^  about  50  feet  below  the  low-water  bed 
in  midstream  and  80  feet  under  the  surface  at  the  California  shaft. 
Overlying  the  sandstone  there  were  at  low  water  at  least  25  feet  of 
silt. 

Preliminary  operations  at  the  Arizona  shaft  began  in  November, 
1909.  Sinking  commenced  on  December  27,  1909,  and  the  caisson 
arrived  in  position  on  June  5, 1910,  Sinking  of  the  California  shaft 
began  in  January,  1910.  Sinking  was  stopi)ed  at  elevation  28  on 
September  30  of  that  year.  During  the  sinmng  of  the  caissons  the 
hard  material  surrounding  the  bottom  portions  was  shattered  for 
varying  distances  beyond  the, outer  skin.  This  irregular  annular 
space  had  become  filled  with  fine  sand  and  water,  which  it  was  neces- 
sary to  consolidate  before  a  tunnel  could  be  driven  out.  Foundations 
in  coarse  sand  and  gravel  had  been  constructed  successfully  by  the 
injection  of  Portland  cement  grout  under  pressure,  filling  the  voids 
and  creating  a  hard,  compact  substance.  This  was  tried  at  the  Ari- 
zona shaft,  but  proved  unsuccessful.  Pending  arrangements  for 
future  operations,  the  work  at  both  shafts  was  shut  down  on  Feb- 
ruary 21, 1911,  and  tenders  for  a  pneumatic  plant  were  asked.  Con- 
tract was  made  for  the  use  of  compressed-air  equipment,  which 
arrived  in  May,  1911,  and  the  Arizona  shaft  was  sealed  for  this 
method  of  construction  and  the  air  applied  the  latter  part  of  June. 
The  tunnel  entrance  was  made  from  this  shaft  and  the  tunnel  driven 
all  the  way  from  t^e  Arizona  side  until  a  connection  was  made  with 
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the  California  shaft.    The  pneumatic  work  continued  without  special 
incident  for  about  one  year,  and  water  was  turned  through  the  siphon 
on  June  29,  1912. 
The  entrance  of  the  water  to  the  siphon  is  controlled  by  a  cylinder 

Ste  installed  at  the  top  of  the  California  shaft  This  shaft  is  17 
st  inside  diameter;  the  tunnel,  950  feet  long,  has  an  inside  diameter 
of  14  feet  with  24-inch  shell;  and  the  Arizona  shaft  is  23  feet  in 
diameter.  The  elevation  of  the  bottom  of  the  tunnel  is  47^ ;  the 
elevation  of  the  water  surface  at  the  California  side  is  132  and  at  the 
Arizona  side  130.  There  are  7,173  cubic  yards  of  concrete  in  the 
completed  structure;  the  work  was  without  reinforcing,  and  steel 
plates  were  used  on  the  outside  of  the  arch  of  the  tunnel.  To  date 
the  structure  has  proved  efficient,  and  no  silting  is  evident 

JJSVEE8. 

In  order  to  prevent  much  of  the  irrigable  land  on  the  Yuma 
project  from  being'  flooded  at  times  of  high  water,  it  was  foimd 
necessary  to  construct  about  75  miles  of  levees  along  Colorado  and 
Gila  Rivers.  Proposals  for  the  construction  of  about  10  miles  of 
the  Yuma  Levee,  along  Colorado  River  below  Yuma,  were  opened 
on  August  17,  1905,  and  a  contract  for  this  work  was  executed  in 
October,  1905.  The  work  of  construction  for  about  12  miles  of 
levee  was  completed  and  accepted  in  March,  1906.  This  levee  was 
extended  about  1^  miles  under  informal  contracts,  the  clearing  and 
grubbing  of  this  extension  being  done  by  Government  forces.  Fur- 
ther extensions  pf  this  levee  were  made  by  Government  forces,  and  in 
May,  1908,  it  had  been  completed  to  the  Mexican  boundary,  a  distance 
of  about  25  miles. 

The  Gila  levees  extend  alon^  the  Gila  River  and  construction  was 
begun  in  March,  1906.  After  ttie  completion  of  5.6  miles  of  the  south 
levee  and  2.2  miles  of  the  north  levee  the  work  was  stopped  until  fur- 
ther observation  indicated  what  effect  the  Gila  floods  would  have 
upon  these  defensive  works.  The  yardage  moved  was  339,804  cubic 
yards. 

The  Arizona  Levee,  extending  along  the  east  bank  of  the  Colorado 
River  from  Laguna  Dam  to  5.5  miles  south,  was  constructed  be- 
tween February  and  May,  1911;  the  earth  excavation  amounted  to 
319,100  cubic  yarda 

The  Reservation  Levee,  which  extends  from  Laguna  Dam  south 
along  the  west  bank  of  the  Colorado  River,  was  begun  in  March, 
1907,  and  completed  in  February.  1908.  After  this  construction  the 
Southern  Pacific  Co.  laid  a  brancn  railroad  on  this  levee  from  Yuma 
to  Potholes,  Cal.,  to  facilitate  transportation  to  the  site  of  opera- 
tions at  Laguna  Dam.  The  levee  from  Yuma  west  to  Araz,  Cal., 
was  completed  in  May,  1915.  The  total  yardage  of  the  Reservation 
Levee  from  Potholes  to  Yuma,  a  distance  of  12.5  miles,  was  641,000 
cubic  yards,  and  the  yardage  of  the  west  branch,  from  Yuma  to 
Araz,  a  distance  of  4.6  miles,  was  226,000  cubic  yards.  To  date  the 
total  yardage  on  all  levee  construction  is  2,000,000  cubic  yards. 

BIVER-FRONT  PROTECTION. 

One  of  the  most  important  problems  on  Yuma  project  is  the  pre- 
vention of  river  meandering,  which  is  a  menace  to  the  levee  system. 
The  original  relation  of  the  river  channel  to  the  levees  was^^sudi 
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that  the  river  was  some  distance  from  these  embankments,  and  prac- 
tically no  work  was  necessary  in  protecting  the  levees  mitil  1909. 
Since  that  time  this  work  has  constantly  mcreased.  At  first  the 
work  consisted  of  light  brush  protections  at  the  points  of  river 
attack.  Later  it  was  necessary  to  use  steamboat  and  pile  driver  to 
drive  piles  for  spur  dikes  which  were  protected  against  scour  on 
their  upper  sides  by  brush  mattresses.  In  1912  the  river  attacked 
the  reservation  levee  and  it  became  necessary  to  dump  rock  to  pro- 
tect the  bank  from  erosion.  Rock  was  gotten  from  the  Declez  quar- 
ries, about  60  miles  east  of  Los  Angeles,  and  later  the  quarries  at 
Laguna  Dam  on  the  California  side  '  ere  opened.  The  railroad  on 
the  reservation  levee  proved  to  be  absolutely  necessary  in  this  work. 
During  the  high-water  season  of  1912  the  Yuma  Valley  Levee 
was  also  threatened  by  the  river  cutting  at  several  points,  but  by  the 
liberal  construction  of  £pur  dikes  and  brush  protection  the  river  was 
checked.'  In  January,  1913,  there  was  strong  erosive  action  on  the 
Arizona  side  of  the  river  about  5  miles  below  Laguna  Dam,  and  it 
was  decided  to  attempt  the  protection  of  the  levee  there  by  the  con- 
struction of  abatti  dikes.  Two  were  built  having  a  combined  length 
of  1,800  feet.  Shore  revetment  of  brush  and  sand  bags  was  placed. 
The  results  anticipated  from  these  dikes  were  not  realized  and  the 
succeeding  flood  undermined  them  and  later  destroyed  them  almost 
entirely.  Li  Yuma  Valley  during  the  months  of  February  and 
March,  1913,  a  temporary  embankment  comprising  27,000  cubic 
yards  was  built  near  the  17-mile  post  around  the  1,800-foot  break 
caused  by  the  1912  flood.  In  April,  1913,  the  river  again  attacked 
the  reservation  levee  at  a  point  about  3  miles  below  Laguna  Dam 
and  150  feet  of  levee  were  washed  out.  It  was  decided  that  rock 
revetment  was  the  only  thing  feasible  to.  apply  at  this  point,  and 
equipment  was  immediately  obtained  to  transport  the  rocK  from  the 
quarries  at  Laguna  Dam  to  the  threatened  points  on  the  levee.  Be- 
tween April  and  August,  1913,  76,000  cubic  yards  of  rock  revetment 
were  applied  to  30,000  linear  feet  of  levee,  which  successfully  re- 
sisted the  heavy  flood  of  that  year.     Between  January  and  March, 

1913,  it  was  necessary  to  place  9,000  cubic  yards  of  rock  revetment 
on  the  Arizona  levee  just  below  Laguna  Dam.    • 

In  April,  1914,  work  was  commenced  on  the  Yuma  Valley  Rail- 
road, beginning  at  block  169  in  the  city  of  Yuma,  at  which  point  a 
auarry  was  opened.  The  road  was  built  from  the  quarry  tnrough 
tne  city  to  the  Yuma  Valley  Leve^  near  the  Reclamation  Service  head- 
quarters, thence  on  top  of  the  dike  to  the  Mexican  boundary,  a  dis- 
tance of  26.5  miles.  The  main  purpose  of  the  railroad  was  for  river 
protection,  but  it  has  also  been  operated  commercially  to  good  advan- 
tage in  bringing  shipments  of  the  farmers  out  of  Yuma  Valley. 
During  1914, 41,000  cubic  yards  of  ro<3k  were  placed.  The  earthwork 
moved  in  both  railroad  and  temporary  levee  construction  totaled 
352,000  cubic  yards.  In  February,  1914,  camp  was  installed  at  Pot- 
holes ;  new  quarters  were  built  in  some  cases  and  the  quarry  opened 
up.  From  February  to  July  of  that  year  97,000  cubic  yards  of  rock 
were  placed  at  the  outlet  of  the  California  sluiceway  and  for  levee 
revetment  at  the  points  of  attack  along  the  river  front.    In  March, 

1914,  protection  work  was  started  on  the  Arizona  side.    A  tempo- 
rary track  was  laid  across  the  dam  for  transporting  a  locomotive, 
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dump  cars,  and  material  for  building  about  6  miles  of  railroad  on 
the  Arizona  levee.  Three  spur  dikes  were  built  at  right  angles  to 
this  levee,  with  combined  length  of  5,900  feet.  Earth  excavation 
totaling  37,000  cubic  yards  and  58,000  cubic  yards  of  rock  were 
placed.  Up  to  June  30, 1915,  the  river- front  protection  on  the  entire 
project  has  involved  the  placing  of  380,000  cubic  yards  of  rock, 
570,000  cubic  yards  of  earth  excavation,  and  the  building  of  33  miles 
of  railroad. 

DRAINAGE. 

It  was  concluded  that  imder  normal  conditions  drainage  of  the 
irrigated  areas  would  be  unnecessary  during  the  early  years  of  the 
project.  In  the  Yuma  Valley,  and  also  on  the  Indian  reservation, 
nature  has  practically  laid  down  the  main  drainage  channels,  which 
should  follow  the  large  sloughs  that  traverse  these  tracts  from  end 
to  end.  Minor  sloughs  leading  to  the  main  ones  aid  greatly  in  the 
solution  of  local  drainage  problems.  During  the  low  stages  of  the 
river  the  main  drainage  channels  may  discharge  into  the  Colorado 
River  by  gravity.  At  high  stages  pumping  would  be  necessary.  On 
the  Yuma  Indian  Reservation,  on  the  6,500  acres  which  were  opened 
to  white  settlers  in  1910,  the  excessive  use  of  water  hj  inexperienced 
irrigators  had  so  raised  the  ground-water  plane  that  m  the  spring  of 
1911  it  was  apparent  that  construction  of  drains  should  be  com- 
menced.. In  February,  1912,  work  on  the  main  drainage  ditch  was 
begun,  and  from  that  time  until  April  72,000  cubic  yards  of  earth 
were  moved.  The  channel  has  a  bottom  width  of  14  feet  and  an 
average  depth  of  3  feet. 

In  addition  to  the  rise  in  the  ground-water  plane,  due  to  the  exces- 
sive use  of  water,  the  high  flood  of  1912,  which  was  of  long  duration, 
further  increased  the  drainage  problem,  and  extensive  areas  in  the 
vicinity  of  the  reservation  levees  were  entirely  under  water  and 
many  crops  were  ruined.  The  ground  water  became  so  high  that  the 
use  of  drag-line  scrapers  was  necessary  in  the  construction  work. 
Work  was  resumed  on  the  main  drain  in  January,  1913,  and  a  drag 
line  was  installed.  In  April,  1913,  a  second  drag  line  was  installed. 
From  November,  1913,  to  January,  1914,  a  total  of  21,000  feet  of 
closed  drain  was  laid,  comprising  15,  18,  and  20  inch  tile.  Up  to 
June  30,  1915,  the  drainage  work  has  comprised  266,000  cubic  yards 
of  earth  excavation  on  11.5  miles  of  open  drains,  21,000  linear  feet 
of  closed  drains,  2,044  linear  feet  of  cunettes,  the  installation  of  a 
drainage  pumping  plant  one-half  mile  north  of  the  Colorado  River 
siphon,  the  building  of  structures,  including  10  bridges,  and  the 
installation  of  test  wells  fdr  the  purpose  of  taking  ground-water  ele- 
vations. No  injurious  effects  have  yet  been  encountered  in  the  Yuma 
Valley  from  a  rise  in  the  ground-water  plane.  For  this  area  studies 
are  now  in  progress  and  test  wells  located  to  secure  data  for  the 
comprehensive  system  which  will  probably  be  needed  before  long. 

CONSTBXJCTION  DUBING  FISCAL  TEAB. 

Canal  system. — On  the  Yuma  Indian  Reservation,  the  entire!  dis- 
tribution system  was  completed  during  the  previous  year,  with  the 
exception  of  a  crossing  of  the  main  line  of  the  Southern  Pacific  Rail- 
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road,  and  no  construction  work  was  necessary.  On  account  of  flood 
conditions  on  the  project,  the  crossing  was  not  completed.  About 
60,000  cubic  yards  of  earth  were  moved  in  the  lateral  system  on  the 
Indian  reservation  north  and  south  of  the  Southern  JPacific  main 
line  in  restoring  lateral  canals  which  were  damaged  by  the  Gila  flood 
in  January.  About  the  same  yardage  was  also  excavated  along  the 
line  of  the  main  canal.  In  the  Yuma  Valley  10,000  cubic  jrards  were 
excavated  in  building  1  mile  of  small  laterals  and  in  raising  canal 
banks.  Repairs  to  the  canal  system  of  the  Yuma  Valley,  as  a  result 
of  the  January  flood,  consisted  of  about  30,000  cubic  yards  of  earth 
work.  Thirty  small  irrigation  structures  were  built  during  the  year 
and  two  ditch  riders'  houses,  one  at  the  11-mile  wasteway  on  the 
Yuma  Valley  levee  and  one  at  the  town  site  of  Gadsden.  The  dis- 
tribution system  of  the  Yuma  Valley,  which  was  practically  com- 
pleted a  year  ago,  has  made  water  available  for  all  the  irrigable  lands 
of  the  valley.  Of  the  total  area,  approximately  50,000  acres,  or  60 
per  cent,  are  now  in  cultivation. 

Levee  system, — No  new  levee  embankments  were  constructed  dur- 
ing the  year,  the  earth  fills  in  the  Indian  reservation  and  Yuma 
Valley  having  been  completed  during  the  previous  year.  Consider- 
able rock  work,  however,  was  in  progress  in  the  early  months  of  the 
fiscal  year  and  during  the  early  spring  following  the  unprecedented 
Gila  flood  which  made  necessary  considerable  restoration.  Over 
80,000  cubic  yards  of  rock  were  placed  for  revetment  purposes  in  the 
Indian  Reservation  levee  and  134,000  cubic  yards  were  used  in  pro- 
tection work  in  the  Yuma  Valley.  At  the  lower  end  of  this  valley, 
where  the  Yuma  Valley  Railroad  line  stops  at  the  Mexican  boundary 
line,  a  loop  was  built  requiring  4,700  cubic  yards  of  earthwork  and 
2,200  feet  of  track.  Four  small  section  houses  were  built  along  the 
line  of  the  Yuma  Valley  Railroad  to  provide  accommodation  for 
patrolmen  and  the  storage  of  equipment  and  supplies  used  on  river 
work.  In  the  Gila  Valley  about  9,000  cubic  yards  of.  rock  were 
placed  at  the  intake  of  the  Arizona  duiceway  and  in  revetting  the 
ends  of  the  dikes,  whose  purpose  is  to  regulate  the  river  channel. 
Preparations  at  Laguna  Dam  were  made  during  the  year  properly 
to  care  for  the  large  amount  of  water  which  the  river  was  expected 
to  discharge  during  the  annual  flood  period.  Rock  from  the  Yuma 
quarry  was  obtained  by  a  lease  executed  during  the  first  part  of  the 
year  to  cover  such  requirements  as  could  be  estimated  for  the  year's 
work.  At  Laguna  Dam,  the  quarry  room  owned  by  the  service  was 
enlarged  and  a  satisfactory  face  excavated,  which  developed  a  first- 
class  quality  of  rock  to  be  used  on  levee  protection  work  where  neces- 
sary. In  the  fall  the  large  quantity  of  trees  which  had  accumulated 
on  the  crest  of  the  Laguna  weir  was  removed,  to  prevent  the  forming 
of  islands  above  and  below  the  structure  and  a  change  of  river  loca- 
tion. To  do  this,  a  track  was  laid  across  the  crest  of  the  dam  and 
rolling  stock  and  other  equipment  transferred  for  use  on  the  reserva- 
tion and  in  Yuma  Valley  on  levees.  At  the  same  time  a  large  quantity 
of  supplies  and  equipment  was  moved  across  for  assemblement  at  the 
Yuma  headquarters,  where  arrangements  are  in  progress  for  the  con- 
centration of  all  equipment  and  supplies  not  in  use  on  the  project 
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and  where  trackage  has  been  provided  into  the  headquarters  grounds 
to  facilitate  the  transportation  and  handling  of  such  materiaL 

BBATNTAaE. 

No  further  construction  work  was  accomplished  on  the  drainage 
system  on  the  Indian  reservation,  on  account  of  the  necessity  for 
obtaining  a  vote  by  the  water  users  regarding  the  repayment  of 
expenditures  classed  as  supplemental  construction.  Preliminary 
plans  were  considered  and  some  investigations  carried  on  for  the 
work  proposed  in  Yuma  Valley,  where  the  lands  are  not  yet  under 
public  notice.  Some  maintenance  of  the  drainage  system  was  in 
progress  during  the  year  on  the  Indian  reservation,  and  the  results 
obtained  were  successful  in  lowering  the  OTound-water  level  to  such 
an  extent  that  the  seepage  was  considerably  less  than  in  previous 
years. 

ECONOMIES  OF  GOVEBNMENT  WOBK. 

Tvma  Valley  Railroad. — ^In  mentioning  this  Qovermnent-operated 
railroad  under  the  heading  of  economies  of  Government  work,  two 
fundamentals  must  be  borne  in  mind :  First,  that  the  Yuma  Valley 
Railroad  was  built  on  the  Colorado  River  levee  primarily  as  a  means 
of  hauling  rock  indispensable  to  the  protection  of  this  levee  from 
river  erosion,  and,  second,  that  in  this  district  branch-line  railroads 
are  generally  regarded,  through  actual  experience  hj  private  com- 
panies, as  cause  for  the  most  careful  scrutiny  as  to  their  opportunities 
to  earn  enough  to  warrant  the  investment.  The  commercial  success 
of  the  Yuma  Valley  Railroad,  built  on  the  levee,  must,  if  at  all,  be 
worked  out  without  interfering  with  the  hauling  of  rock  when  it  is 
necessary  for  the  protection  of  the  levee,  and  as  the  road  is  not  run 
through  a  settled  part  of  the  project  it  is  no  exception  to  the  rule 
that,  even  under  ordinary  oonaitions,  it  would  be  a  matter  of  some 
concern  to  make  it  paj  as  a  purely  commercial  business. 

The  service,  being  mterested  in  the  development  of  the  Yuma  Val- 
ley, has  provided  the  best  accommodation  possible  for  the  transporta- 
tion of  passengers  and  freight.  During  the  latter  part  of  January 
and  the  month  of  February,  on  account  of  the  river  work  necessary 
and  tiie  large  amount  of  rock  hauled  bv  the  service  over  this  road, 
there  was  considerable  interruption  to  the  commercial  business  until 
the  construction  work  could  be  completed.  It  is  to  be  understood,  then, 
that  the  conditions  of  transportation  were  not  entirely  satisfactory 
to  the  farmers  during  that  period,  and  what  limited  operations  of  the 
road  were  possible  for  commercial  purposes  were  accomplished  only 
with  great  difficulty.  The  farmers,  who  are  more  or  less  encouraged 
by  tiie  adequate  service  in  times  when  no  river  protection  work  was 
necessary,  were  somewhat  inconvenienced  in  their  shipments  when  the 
use  of  the  road  was  exclusively  for  the  construction  purposes.  It  is 
believed,  however,  that  the  operation  of  this  road  will  continue  to  aid 
in  tiie  building  up  of  the  community,  and  will  work  toward  the 
ultimate  sucoe^ful  results  in  settlement  and  profitable  operaticm  of 
the  road. 

Diich  cleaning. — ^The  irrigating  water  used  on  the  Yuma  project, 
coming  from  the  Colorado  Biver,  depoaitB  oonsiderable  quantitiefi 
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of  silt  when  backed  up  in  the  irrigating  canals,  even  though  a  large 
proportion  of  the  silt  is  dropped  in  the  settling  basins  at  the  Laguna 
Dam  headworks.  A  year's  run  of  water  causes  a  deposit  of  silt  in 
the  ditches  from  6  to  12  inches  in  depth,  as  well  as  depositing  a  layer 
on  the  sides,  necessitating  annual  cleaning.  The  rank  growth  of 
grass  and  weeds  in  this  warm  coimtry  must  also  be  taken  in  hand 
vigorously.  The  method  formerly  followed  was  to  clean  out  the 
weeds  and  silt  deposits  by  team  and  by  hand,  involving  heavy  unit 
costs,  and  the  draining  and  partial  drying  of  the  ditches,  to  the  det- 
riment of  the  irrigators.  It  was  with  a  view  to  avoiding  the  shutting 
out  of  the  water  for  extended  periods,  as  well  as  the  question  of 
cost,  that  made  the  installation  of  machinery  desirable  for  this  work, 
and  a  grader  and  caterpillar  tractor  were  purchased  and  put  into 
commission.  After  trying  out  this  combination  the  grader  was 
abandoned  for  the  actual  cleaning,  as  the  water  must  be  kept  oiit 
of  the  canals  for  too  long  a  period.  However,  the  grader  has  proved 
of  value  in  leveling  the  oanKs  of  the  ditches  after  the  dredges  have 
gone  through,  as  mentioned  below,  and  piled  the  silt  on  the  top  of 
the  banks. 

A  V  was  also  used,  the  method  being  to  run  this  kind  of  a  plow  on 
one  side  of  the  ditch  at  a  time,  hauled  hy  the  tractor,  pushing  the  mud 
to  the  top  and  outward  and  leaving  about  a  1^  to  1  slope.  Several 
miles  of  canal  have  been  cleaned  with  fair  success.  Some  changes 
can  probably  be- made  to  advantage,  and  a  new  V  is  being  built  in 
the  local  shop  along  lines  now  thought  best  adapted  to  tbe  work. 
In  1915  fifty  miles  of  canal  were  cleaned  by  teams  and  hand  at  an 
average  cost  of  $579  a  mile.  During  the  month  of  May,  1916,  twelve 
miles  of  canal  were  cleaned  with  the  caterpillar  and  V,  and  much 
better  work  accomplished,  at  an  average  cost  of  $55  a  mile;  and 
this  cost  is  expected  to  be  still  further  reduced  with  the  use  of  the 
new  V  now  under  construction. 

Additional  drag-line  excavators  were  purchased  to  be  used  on  the 
larger  irrigating  canals,  as  well  as  on  the  drainage  canals  as  for- 
merly. The  cost  of  handling  the  mud  by  this  method  is  from  3  to  8 
cents  a  yard,  and  this  cost  includes  depreciation,  repairs,  supplies, 
and  all  other  expenses.  Present  operation  has  been  confined  to  the 
large  main  canals,  but  later  the  dredges  will  be  used  in  ditches  hav- 
ing as  low  as  36  second- feet  capacity.  It  is  estimated  that  the  cost 
will  be  approximately  $150  per  mile,  but  these  ditches  will  not  have 
to  be  cleaned  more  than  once  in  three  years.  The  V  has  been  used 
with  good  results  in  leveling  the  silt  on  the  top  of  the  banks  after  it 
has  been  placed  there  by  the  dredge. 

GILA  BIVEB  FLOOD  OF  JANTJABY,  1016. 

On  January  22  and  30,  1916,  the  Colorado  River  ^age  at  Yuma 
registered  34  and  30,  respectively.  The  former  carried  a  flood  of 
210,000  second-feet  of  water  and  the  latter  about  172,000  second- feet. 
This  high  water  was  due  to  the  rapid  rise  of  the  Gila  Eiver,  which 
joins  the  CJolorado  just  above  the  town  of  Yuma.  The  gage  height 
of  34,  which  is  the  highest  known,  and  that  of  30,  following  only  a 
week  afterwards,  which  is  an  extremely  high-water  surface,  form  a 
record-breaking  flood  season.    The  floods  were  the  run-off  of  the 
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Gila  Siver  drainage  area,  which  had  been  subjected  to  abnormal 
precipitation.  The  levee  on  the  east  of  the  town  of  Yuma  was 
breadied  and  the  water  ran  through  the  lower  part  of  the  town  dur- 
ing the  first  high  stage  on  January  22.  At  this  time  also  the  levees 
of  the  Eeclamation  Service  were  topped  in  several  places. 

OPEBATION  AND  MAINTENANCE. 

The  irrigable  area  of  the  project,  as  determined  by  the  board 
reporting  on  October  24,  1914,  comprises  approximately  128,000 
acres,  divided  into  separate  units,  as  follows:  Yuma  Indian  Reserva- 
tion, 15,000  acreSj  of  which  6,500  have  been  opened  to  white  settlers 
under  public  notice  of  January  12,  1910,  the  balance  being  divided 
among  the  Indians  in  10-acre  fots ;  Yuma  Valley,  55,000  acres ;  Gila 
Valley,  15,000  acres;  and  the  Yuma  mesa,  40,000  acres.  There  were 
constructed  on  June  30,  1916,  332  miles  of  main  canal  and  laterals, 
as  follows:  Project  main  canal  from  Laguna  Dam  to  the  siphon 
intake,  13.5  miles;  Yuma  Talley,  209  miles;  Indian  reservation,"  75 
miles,  including  16  miles  of  drainage  ditches;  North  Gila  Valley, 
18.5  miles;  areas  in-South  Gila  Valley  and  Yuma  mesa  are  not  yet 
receiving  water. 

Historical  review,  Yuma  project 


Item. 


1911 


1912 


1913 


1914 


1915 


ToJoM 
SO,  191«. 


Acreage  for  which  service  was  prepared  to 

supply  water 

Number  of  farms  irrigated 

Acreage  irrigated , 

Miles  of  canals  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Acre-feet  per  acre  to  area  under  cultivation. 


16,000 
447 

10,000 
157 

71, 603 

54,346 
5.43 


16,000 

470 

13,767 

163 

96,409 

03,273 

4.60 


60,000 

616 

19,607 

228 

127,307 

86,411 

4.36 


60,000 

698 

25,207 

272 

154,670 

93,167 

3.69 


71,200 

737 

27,857 

307 

246,786 

92,897 

3.34 


72,440 

768 

29,000 

310 

113,616 

45,957 

1.58 


Pumping  plants  operated  hy  the  service  during  the  fiscal  year  1915-16. 

Name  of  plant :  Yuma  Valley  pumping  plant. 

Type:  Gas  engine,  centrifugal. 

Capacity  of  prime  mover:  40  horsepower. 

Number  of  units :  2. 

Head  pumped  against:  4  feet 

First  cost  of  plant :  $900. 

Acre-feet  pumped :  758. 

CJost  per  acre-foot :  $0,928. 

Notes. — Plant  is  temporary  installation  and  assembled  from  used  equipment 
on  hand.  New  unit  expected  to  be  built  when  use  is  more  definitely  deter- 
mined. 

Name^  of  plant :  Reservation  drainage  pump. 

Type:  Gas  engine,  centrifugal. 
.   Capacity  of  prime  mover :  110  horsepower. 

Number  of  units :  2  engines,  2  pumps. 

Head  pumped  against :  5  to  6  feet. 

First  cost  of  plant,  $6,775.60. 

Acre-feet  pumped :  2,800. 

Cost  per  acre-foot :  $0,588. 

Notes. — Pump  is  used  for  discharging  drainage  water  over  levee  on  Indian 
reservatioii.    Operation  la  intermittent 
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SETTLEMENT. 

Some  impetus  to  settlement  was  present  during  the  year  and  the 
acreage  placed  in  crop  was  slightly  in  excess  of  the  average  for 
previous  years.  The  Yuma  Valley  unit,  having  been  completed,  ex- 
perienced during  the  year  more  growth  and  improvement  than  in 
previous  years.  The  coimty  authorities  have  begun  the  construction 
of  a  system  of  first-class  roads  in  Yuma  Valley,  which  has  long  been 
needed.  This  road  improvement  and  the  operation  of  the  i  uma 
Valley  Railroad  have  done  much  toward  increasing  the  likelihood 
of  early  settlement.  Good  prices  were  obtained  for  flie  large  alfalfa 
seed  crop  and  other  products  of  the  valley.  A  nimiber  of  land 
transfers  were  made,  both  on  the  Indian  reservation  and  in  the 
Yuma  Valley,  and  from  the  outside  a  better  dass  of  settlers  than 
heretofore  has  been  attracted. 

Settlement  data,  Yuma  proieot. 


lUnis. 


1918 


1914 


1915 


ToJmM 
80,1910. 


Total  number  of  fiirms  on  project  (when  oompleted).. 
Number  of  femu  reported 

Population 

Number  of  towns 

Population 

Total  population  of  towns  and  itfnis 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositocs 


4,000 

616 

1,663 

4,076 

6,788 

18 

6 

8 


4,000 

606 

1,816 

4,200 

6,016 

14 

7 

8 


4,000 

787 

2,036 

4,385 

6,421 

15 

7 

4 

1170,000 

81,084,200 

2,822 


4^000 

788 

2,066 

i,SS& 

6,021 

16 

7 

8 

8160,000 

8806,450 

0) 


1  Data  not  available. 


PBINGIPAL  CBOPS. 


The  principal  crops  raised  on  the  project  during  the  year  1916 
were  alfalfa  hav,  alfalfa  seed,  milo  maize,  Kafir  com,  feterita,  wheat, 
and  barley.  Cotton  still  proves  to  be  a  very  profitable  crop,  and 
the  acreage  is  increasing  over  previous  jrears.  Fruit  and  vegetables, 
although  limited  in  amount,  have  continued  to  bring  good  prices, 
but  the  marketing  facilities  have  not  been  organized  simciently  to 
bring  in  the  returns  which  will  undoubtedly  come  in  future  opera- 
tions. In  the  vicinity  of  the  new  town  of  Qadsden  a  large  acreage 
was  planted  to  truck  gardens  and  arrangements  have  been  made  to 
dispose  of  the  product  to  southern  Arizona  mining  companies,  which 
formerly  depended  upon  shipments  originating  in  Sfexico.  The 
alfalfa-seed  industry,  which  has  been  particularly  profitable  to  the 
Yuma  project  farmers,  continued  to  brin^  good  results.  Some  in- 
crease was  experienced  in  the  cattle-feeding  industry,  which  has 
provided  a  means  for  disposing  of  the  alfalfa  raised  on  the  project. 
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Crop  report,  Tuma  project,  ArizonarCalifonUa,  year  of  1915. 


Area 

(acres). 

Unit  of 
yWd. 

Yields. 

Valbea. 

Crop. 

TotaL 

Avarage 
per  acre. 

Per  unit 
of  yield. 

TotaL 

Per  acre. 

AlftUtetaaT 

9,440 

6,449 

1,572 

324 

262 

6,408 

480 

709 

709 

66 

387 

774 

7,898 

2,287 

Too 

Bushel.... 

...do 

...do 

...do 

-.do 

Ton 

Poond.... 
...do 

27',  817 

4^,961 

1830 

6960 

281,185 

2,?82 

880!850 

671,660 

3.67 

4.81 

80.60 

6.65 

22.32 

86.07 

2.67 

607.56 

•47.32 

87.15 

8.96 

.66 

2.99 

.64 

.68 

6.20 

.100 

.006 

8178,207 

249,831 

81,924 

6.471 

3,788 

144,892 

6,673 

89,271 

4395 

6,275 

80,107 

0;937 

96,361 

33,211 

818.88 

Alff^l^Jifl^      

88.66 

Barley 

20.81 

Beans 

16.80 

TndliaD  com 

14.45 

Com  sorphnio .............. 

22.61 

Cane  and  corn  fodder 

Cotton 

13.90 
55.80 

6.20 

Pruit. ...................... 

96.54 

Truck 

78.01 

Ton 

1,110 

1.44 

8.96 

12.83 

Paatbre..'. 

12.07 

Wheat 

Bushel.... 

40,231 

17.75 

.88 

14.65 

Total 

87,744 

Estimated  addttional  reve- 
nae  derivea  firom  nastur- 
iBg,    alJUfa,    and    stalk 
lands  and  feeding  aUalfa 
straw  after  thrashing  fat 
seed 

89,700 

Less  duplicated  areas 

13,643 

************ 

******* 

Total  cropped  acreage. 

26,101 
3,756 

Total  and  ayeragi 

878,721 

84.81 

0 

Areas. 

Acres. 

Ftoms. 

. 

Total  irrlgable^urea  ftrms  r«porte( 
Total  irrigated«rea  faraa  reporter 

89,146 
27,857 
5,514 
22,343 
25,101 

737 

IMgated,nocrop:  New  land 

i... 

737 

and  nonbearlng  orchard . . 

a 

265 

Under  rental  oontn 
Total  croppMl.Ar^  fam 

t% 

472 

Total  irrigated  acreage. 

27,857 

18  reported 

737 

, 

PXTBLIG  NOTICES  AND  OBDEBS. 
FUBLIG  NOnCE,  AFBIL  7,  1»16. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
IT,  1902  (82  Stat.,  888),  and  acts  amendatory  thereof  and  supple- 
mental thereto  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (88  Stat,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the  Yuma  project,  California,  the  opera- 
tion and  maintenance  charge  for  any  irrigation  season  shall  be  due 
and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  sea- 
son of  1916,  and  for  each  irrigation  season  thereafter  until  further 
notice,  shall  be  due  on  March  1  of  the  following  year,  and  each  acre 
of  irrigable  land^  whether  irrigated  or  not,  shful  be  charged  with  a 
minimum  operation  and  maintenance  charge  of  $1.50,  which  will 
permit  delivery  of  not  more  than  2  acre-feet  per  acre;  and  should 
further  quantities  be  needed,  they  will  be  furnished  at  the  rate  of 
76  cents  per  acre-foot. 

6iao9'- 
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8.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisicms 
of  existing  public  notices  and  orders  and  in  particular  the  jpublic 
notice  of  March  2,  1915,  for  the  Yuma  project  shall  remain  un- 
changed. 

AxDRiEns  A,  Jones, 
First  Assistant  Secretary  of  the  Interior* 

YLSKSGIAL  STATEXEKT. 

(FlnancUa  statement  Id  detail,  Bhowlng  assets,  liabilities,  reserves,  and  capital,  giyen  In 

appendix,  page  697.] 

Feature  costs  oj  Yuma  project  to  June  SO,  1916, 


Featnres. 


Subfeature. 


FrlDofpal 
feature. 


Examination  ana  snrveyi., 
Canal  system: 


Preliminary  and  general . . 
Diversion  dam  (Lagnna). 
Headworks 


Blpbon  (Colorado  River). 

Brld-es 

Drops,  cfantes,  chteks 

Minor  struotoree 


Lateral  system: 

Yuma  Valley 

Reservation,  Indian,  north  of  raOroad. , 

Reservation,  white , 

Reservation,  Indian,  south  of  railroad. 

GilaVaUey 

Mesa 


Draina«;e  system: 
Yuma  Valley. 
Reservation... 


Flood  protection: 
Yuma  Valley. 
Reservation... 
OilaVaUey... 


Farm  units 

Permanent  improvements  and  lands 

Telephone  system ; 

Operation  end  maintenance  daring  oonstractlon . 
Plant  accounts 


Qross  coDStructioD  cost  to  June  30, 1916.. 


Less  revenues  earned  during  construotlon  period: 

Rental  of  buildings 

Rentals  of  irrigation  wat«r 

Contractors' freight  refunds 

Other  revenues,  unclassified 

Profit  on  mess-nonse  operatieos 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 

Loss  on  railroad  operations 


Net  cost  of  construction  of  project  to  June  80, 1016. 


iDeduoL 


S171,aQ0.9S 


$167,856.10 

1,761,027.20 

852.334.26 

541,871.15 

094,703.22 

8,372.17 

55,333.21 

573.86 


079,001.48 
'  94,853.96 
265,874.34 
1,279.00 
153,505.39 
645.  OB 


6,412.84 
146,619.42 


1,162,265.42 
738,962.06 
396,186.96 


3,572,071.16 


1,405,249.84 


U8,Q8L7II 


2,297,414.44 
81,821.15 
140,380.68 
10.384.61 
672.234.76 
209,404.98 


8,662,202.88 


4,223.78 

279,440.50 

18,506.11 

6.25 

864.66 

66,451.65 

2,063.47 

13.849.73 


867,706.64 


8,294,406.19 
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Bftknated  cost  of  cotUemplaied  work,  Yuma  project,  during  fUoal  year  191f, 


FMtnrM. 


BabfMtim. 


Prindpia 
f«ature. 


Ejcamteatlon  and  sunrajs: 

Prelimiiiary  work 

Topograpliic  sur  vey  s . . . 
Hyorognphic  sarvm . 
Hydrographic  records . . 
Twt  boring  or  pits ... . 
DMisns 


Caiul  STStam: 
HMdworks. 
Main  canal.. 


Lataralsyataa: 

IndfauD  rasarvatim . 
TomaVaUey 


Dninacasystam.: 

Yuma  Indlaa  rasvration . 


YnmaVallay. 


Flood  protactioo: 

Yuma  IhdiaartaflrvatiiBlavte. 


Yoma  Vallay  iavee. 
OllaVaUaylavae.. 
Roidbad 


Fannimits 

P«maMntimproT«mants  and  land 

Talephona  system. 

Operation  and  maintananoe  during  ooostruetiiai,  water  rental  basis . 
Oper^ion  and  malntsDanoe  under  pablic  notice 


$1,000.00 
fiOQ.00 

in.00 

300.00 

1,000.00 

700.00 


i9,ooaoo 

6,800.00 


13,000.00 
43,M&00 


4,000.00 
117,000.00 


66,000.00 
100,000.00 
16,000.00 

ii,ooaoo 


MeresntHestorea. 
Hospitals 


Total. 


is,ooaoo 

34,600.00 
64,046.00 
111,000.00 


aoo,ooQLOo 

2,000.00 

30,000.00 

3,000.00 

130,000.00 

30,066.00 

8,500.00 

6,400.00 

6,000.00 

016,300.00 
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A.  N.  BuBCH,  project  manager,  Orland,  Gal. 
LOGATIOK. 

Ck)untle8:  Glenn  and  Tehama;  reserrolr  and  storage  feed  canal  in  Oolnsa 
,  County. 

Townships :  21  to  23  N.,  Rs.  2  to  4  W.,  Mount  Diablo  meridian. 
Railroads  and  other  transportation  lines:   Southern  Pacific  Railroad  and 
stduners  on  Sacramento  River. 

Railroad  station  and  estimated  population  January  1,  1916:  Orland,  1,000; 
railroad  flag  stations  with  freight  sidetracks,  Greenwood,  Wyo,  and  Malton. 

WATEB  SUPPIjY. 

Source  of  water  supply.  Stony  Cre^ 

Area  of  drainage  basin:  Above  project  diversion  dams,  785  square  miles; 
above  feed  canal  diversion  dam,  97  square  miles;  abote  Bast  Park  Dam  (Little 
Stony),  102  square  miles. 

Annual  run-off  in  acre-feet:  Stony  Greek,  near  Fmto  (001  square  miles), 
1907  to  1913-Hnaxlmum,  940,000;  minimum,  185,200;  mean,  500,000.  Little 
Stony  Greek,  at  East  Park  Dam  (102  square  miles),  1907  to  1915— maximum, 
170,800;  minimum,  12,600;  mean,  76,500. 

AOBICULTtJ&AL  AND  GLIMATIG  GONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916: 
20,198  acres. 

Area  under  rental  contracts,  season  of  1916 :  20,193  acres. 

Length  of  Irrigation  season :  From  April  1  to  October  31—214  days. 

Average  elevation  of  irrigable  area :  250  feet  above  sea  leveL 

Rainfall  on  irrigable  area:  1883  to  1915— average,  17  inches;  1915,  28.07 
inches. 

Range  of  temperature  on  irrigable  area :  26*  to  114*  F. 

Gharacter  of  soil  of  irrigable  area:  Sandy  and  gravelly  loam,  silt  loam. 

Principal  products :  Alfalfa,  citrus  and  other  fruits,  and  vegetables. 

Principal  markets :  San  Francisco,  Gal. ;  Portland,  Or^ ;  eastern  markets. 

LANDS  OPENXD  ITOB  IBBIOATIOK. 

Dates  of  order  and  public  notice :  Order  for  fixing  water-rental  rate  for  1916, 
April  26,  1916.  Public  notice  opening  for  water-right  applications  all  lands  of 
project,  May  24,  1916. 

Location  of  lands  opened :  Tps.  21  and  22  N.,  R.  2  W. ;  Tps.  21,  22,  and  23  N., 
R.  3  W. ;  Tps.  22  and  23  N.,  R.  4  W.,  Mount  Diablo  base  and  meridian. 

Present  status  of  lands  opened :  All  in  private  ownership. 

Limit  of  area  of  farm  units:  40  acres,  except  that  original  subscribers  are 
qualified  to  make  water-right  applications  for  an  area  not  to  exceed  160  acres. 

Building  charge  per  acre  of  irrigable  land :  $44. 

Annual  operation  and  maintenance  charge  will  be  based  on  the  amount  of 
water  used,  as  provided  by  the  act  of  August  18, 1914. 

CnSSONOLOOICAL  SUMMABY. 

Reconnoissance  and  preliminary  surveys  made  in  1906. 
(Construction  recommended  by  board  of  engineers  November  12, 1906. 
Gonstruction  authorized  by  Secretary  October  5,  1907. 
First  irrigation  by  Reclamation  Service,  season  of  1910. 
East  Park  Dam  completed  July,  1910. 

Gonstruction  of  Bast  Park  Feed  Ganal  and  second  unit  of  the  project  au- 
thorized by  Secretary  July  25,  1918. 
East  Park  Feed  Ganal  completed  June  80,  1915. 
Entire  project  98  per  cent  completed  June  80,  1910. 
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IRRIQATION  FLAN. 

The  irrigation  plan  of  the  Orland  project  provides  for  the  storage  of  water  in 
a  reservoir  controlled  by  East  Park  Dam  on  Little  Stony  Creek,  about  40  miles 
southwest  of  Orland,  Cal.,  and  a  feed  canal  7  miles  long  connecting  the  storage 
basin  with  Stony  Greek.  The  diversion  works  for  the  feed  canal  are  located 
about  3^  miles  west  of  Stonyford.  For  the  irrigation  of  lands  in  the  vicinity 
of  Orland  water  is  diverted  from  Stony  Greek  into  the  canal  systems  at  two 
points — ^namely,  Miller  Buttes,  9}  miles  northwest  of  Orland,  for  the  South 
Canal  system,  and  at  the  north  side  weir,  5  miles  northwest  of  Orland,  for  the 
North  Side  Canal  system.  The  South  Canal  system  is  to  irrigate  13,000  acres 
on  the  south  side  and  the  North  Canal  system  7,000  acres  on  the  north  side  of 
Stony  Creek.  The  stored  water  is  conveyed  from  Bast  Park  in  the  natural 
creek  channel  41  miles  to  the  Miller  Buttes  diversion  and  45  miles  to  the  north 
side  weir,  where  it  is  taken  out  in  distribution  systems  comprising  138  miles 
of  canals  and  laterals.  The  plan  also  includes  a  high-line  canal  from  which 
power  may  be  developed  for  pumping.  The  United  States  intends,  for  and  in 
connection  with  the  project,  to  use  the  waste,  seepage,  spring,  and  percolating 
water  arising  within  the  same,  and  asserts  a  right  thereto  by  virtue  of  its 
reservation  of  all  unappropriated  waters  of  the  project  source  of  supply  and 
of  its  appropriation  of  said  waters  in  accordance  with  the  State  law  heretofore 
made  for  the  purposes  of  the  project 

Work  now  under  way  includes  placing  rock  riprap  below  the  South  Canal 
diversion  weir,  excavation  of  surface  drains  with  construction  of  culverts  and 
other  structures,  and  placing  concrete  lining  in  certain  sections  of  the  lateral 
system. 

The  present  limits  of  the  Orland  project  may  be  considered  as  a  unit  of  the 
Sacramento  Valley  project  It  may  be  extended  by  constructing  additional 
reservoirs  on  Stony  Creek  and  its  tributaries.  The  chief  additional  reservoir 
sites  available  are  MlUsite,  on  Stony  Creek,  near  Fruto;  Briscoe,  on  Briscoe 
Creek,  near  Elk  Creek;  Stonyford,  on  Stony  Creek,  at  Stonyford;  and  Stony 
Gorge,  on  Stony  Creek«  near  Elk  Creek. 

SUHHABY  07  GEKEBAL  DATA  FOB  OBLAND  PBOJEOT  TO  JUNB 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 20,  ld3 

Private  land,  June  30.  1916 _• 20, 183 

Acreage  service  could  have  supplied  season  of  1915 20, 193 

Estimated  acreage  service  can  supply  July  1, 1917 -  20, 200 

Acreage  actually  irrigated,  season  of  1915 8, 928 

Acreage  cropped  under  irrigation  season  of  1915 6, 930 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $220, 422. 00 

Value  of  irrigated  crops,  per  acre  cropped $31.81 

Estimated  cost  of  completed  project $888, 800. 00 

Total  construction  cost  to  June  30,  1916 $869, 080. 31 

Per  cent  complete,  June  30,  1916 98 

Appropriation  for  fiscal  year  1917,  total $56, 000. 00 

Allotment  for  construction,  fiscal  year  1917 $28, 700. 00 

Estimated  per  cent  complete,  June  30,  1917 99 

Announced  construction  charges  per  acre $44.00 

Appropriation,  fiscal  year  1916 $87,000.00 

Expenditures  during   fiscal   year,    chargeable  to 
1916  appropriation — 

Disbursements $55, 114. 40 

Transfers 4, 767. 82 

$59,  882. 22 

Registered  liabilities  chargeable  to  1916  ap- 
propriation       4, 156. 83 

$64,039.05 


Unencumbered  balance  July  1, 1916 .— .« •— . 
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Repayments : 

Water-rental  charges — 

Accrued  to  June  30,  1916 $05, 818. 60 

Collected  to  June  30,  1916 $95, 818. 60 


Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916- Nona 

Miles  of  drains  built  to  June  80,  1916 :  Open 1. 1 

Cost  of  drainage  works  to  June  30,  1916 $804. 58 

HISTOBY   OF   GONSTBUCTIOK  AND   ENGINEEBINa  FEATURES. 

EAST  PARK  DAIC,   SFUXWAT,  AND  DIKES. 

East  Park  reservoir  is.  formed  by  East  Park  Dam  across  Little  Stony 
Creek,  Gordon  Dike  across  a  depression  about  2,100  feet  south  of  the 
dam,  and  Coleman  Dike  across  a  depression  about  3,000  feet  south  of 
the  dam.  A  spillway  a  short  distance  north  of  Gordon  Dike  provides 
for  the  discharge  of  surplus  waters  into  a  channel  that  leads  back  to 
the  creek  and  two  outlet  conduits  through  the  dam  provide  for  the 
release  of  water  from  the  reservoir. 

Proposals  for  the  construction  of  East  Park  Dam,  spillway,  and 
dikes  were  opened  on  August  27,  1908,  and  a  contract  lor  the  work 
was  executed  on  October  5,  1908.  The  contractor  began  to  prepare 
for  construction  in  November,  1908,  but  was  soon  obliged  to  suspend 
work  for  the  winter.  Operations  were  resumed  in  May,  1909,  the 
placing  of  concrete  was  begun  September  1, 1909,  and  the  work  was 
finished  in  June,  1910. 

Between  July  1  and  December  15, 1911,  an  apron  was  added  to  the 
East  Park  spillway.  This  work  was  done  by  Government  forces  and 
involved  the  excavation  of  11,000  cubic  yards  of  rock  and  shale  and 
the  placing  of  1,600  cubic- yards  of  concrete. 

DISTRIBirnOK    SYSTEM. 

South  Canal. — Satisf actorv  terms  for  the  purchase  on  September 
14,  1907,  of  the  Stony  Creek  Irrigation  Co.  Canal  were  arranged, 
and  in  August,  1908,  the  construction  of  diversion  works  for  fliat 
canal  ^now  the  South  Canal)  was  commenced.  This  work,  so  far  as 
then  planned,  was  completed  in  November,  1908. 

Beginning  in  October,  1910,  the  South  Canal  below  Hambright 
Creek  was  rebuilt  by  Government  forces.  This  work  included  35 
concrete  structures  and  was  completed  in  April,  1911. 

North  Canal. — ^In  1918  a  diversion  weir  ror  the  North  Canal  (the 
old  Lemon  Home  Canal,  purchased  on  September  27, 1907)  was  built, 
the  old  canal  rebuilt,  and  the  old  wooden  structures  replaced  with 
concrete.  Also  two  pipe  lines  were  built  during  the  year.  This  work 
was  done  by  Government  forces. 

First  unit. — ^In  March,  1909,  the  taking  of  topography  for  the 
irrigable  area  and  the  laying  out  of  the  distribution  sjrstem  for  the 
project  were  begun. 

Advertisements  were  issued  on  August  25, 1909,  inviting  proposals 
for  the  construction  of  the  first  unit  of  the  distribution  system,  cover- 
ing 10,000  acres.  Contracts  were  awarded  in  October  covering  this 
work,  which  included  about  200,000  cubic  yards  of  earth  excavation. 
The  work  was  completed  in  August,  1910,  Digitized  by  Gooole 
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All  structures  for  the  distribution  system  for  the  original  14,000- 
acre  unit  were  completed  by  Grovemment  forces  by  the  close  of  1912, 

On  April  1,  1914,  advertisements  were  issued  for  earthwork  con- 
struction for  the  extension  of  the  distribution  ig^stem,  and  on  June  12 
the  contract  was  awarded  to  W.  H*  Mason.  This  contract  involved 
115,000  cubic  yards  of  excavation  and  was  completed  October  31, 1914. 
The  structures  for  this  portion  of  the  distribution  system  were  built 
by  Government  forces  and  completed  April  1, 1915. 

East  Park  Feed  Canal. — The  very  decided  shortage  in  run-oflP 
from  the  watershed  of  the  East  Park  storage  basin  during  the  seasons 
of  1911-12  and  1912-13  made  it  evident  that  some  auxiliary  source 
of  storage  should  be  provided.  Accordingly,  in  the  spring  of  1913 
a  reconnaissance  was  made  to  determine  the  most  feasiole  source  for 
this  additional  water  supply.  The  plan  determined  upon  was  the 
construction  of  a  feed  canal  from  Big  Stony  Creek  to  the  East  Park 
basin,  thereby  tapping  the  main  watershed  of  the  upper  creek. 
Accordingly  final  surveys  were  made  and  designs  completed,  and  on 
July  24  the  results  were  submitted  to  a  board  of  engineers  composed 
of  D.  C.  Henny,  consulting  engineer;  E.  6.  Hopson,  supervising 
engineer  f  and  A.  N.  Burch,  project  manager.  On  the  findings  of 
this  board  the  Secretary  of  the  Interior  approved  the  work,  which 
carried  with  it  not  only  the  building  of  the  feed  canal  but  an  increase 
in  the  capacity  of  the  East  Park  reservoir  and  the  addition  of  6,000 
acres  to  the  project.  Bids  for  the  excavation  of  the  feed  canal  were 
opened  on  October  15  and  the  contract  was  awarded  to  Philip 
Schuyler  on  November  18, 1913.  During  December  of  that  year  the 
contractor  assembled  equipment  and  cleared  the  right  of  way  for  the 
canal.  The  work,  which  involved  223,000  cubic  yards  of  excavation, 
was  completed  on  November  16,  1914.  On  March  13,  1914,  adver- 
tisements were  issued  calling  for  bids  for  building  the  diversion  dam 
and  structures  for  the  feed  canal;  the  contract  was  awarded  to 
M.  Fischer  on  May  29.  This  feature  of  the  work,  involving  11,500 
cubic  yards  of  excavation  and  4,550  cubic  yards  of  concrete,  was  com- 
pleted in  February,  1915. 

Canal  lining. — Beginning  with  the  year  1913  and  extending  to  the 
close  of  the  current  fiscal  year  218,400  square  yards  of  concrete  lining 
were  placed  by  Government  forces  in  tne  canals  and  laterals  of  the 
project. 

CONSTBXrCTIOK  DUBING  FISCAL  YEAK. 

South  Canal. — ^In  August,  1915,  by  authorization  of  the  director 
and  chief  engineer,  the  work  of  completing  the  headworks  for  the 
South  Canal  by  extending  a  diversion  dam  across  Stony  Creek  was 
commenced,  ioecause  of  delay  in  obtaining  materials  work  was  sus- 
pended during  the  flood  season  and  will  be  completed  during  the  low- 
water  period  of  the  current  year. 

Beginning  in  the  fall  of  1915  the  enlarging  of  the  upper  4  miles 
of  the  Soutn  Canal  and  its  structures  was  undertaken  by  Govern- 
ment forces  and  was  completed  at  the  close  of  the  present  fiscal  year. 
This  work  was  made  necessary  on  account  of  the  extension  of  the 
project  and  was  done  according  to  the  plans  formulated  in  connec- 
tion with  increasing  the  storage  at  East  Park  reservoir. 

On  December  15,  1915,  bids  were  opened  for  the  relocation  of  a 
part  of  the  old  Stony  Creek  Canal  (now  the  South  CanalW^nd  the 
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contract  was  awarded  to  A.  Hawkins,  who  completed  the  work  in 
April,  1916. 

The  following  construction  work  was  accomplished  during  the 
year  1916: 

Canal  system: 

Excavation cubic  yards—  20, 378 

Concrete do 443 

Riprap do 1, 074 

Piling linear  feet  penetration—    5, 466 

Steel  flume  (No.  192  Hess) linear  feet—       806 

Fencing — rods—       212 

Lumber  in  place ^ feet  b.  m_-  41, 541 

Lateral  system  : 

Excavation cubic  yards—        484 

Minor  structures,  concrete *1 number —         38 

Fencing rod8__        220 

Concrete  lining  (IJ  inches  thiclt) square  yards—  87,073 

Revetment,  brush linear  feet —        60O 

Flood  protection,  riprap cubic  yards—        241 

Surface  Drainage: 

Excavation : do 906 

Open  drains miles—       1. 1 

Structures j. number^.         20 

SEEPAGE  AND  BBAINAGE. 

The  drainage  conditions  on  the  project  are  very  favorable.    In 

Ceral  the  soil  is  porous,  is  entirely  free  from  deleterious  salts,  and 
good  surface  and  subsurface  drainage.  Practically  the  only  way 
the  land  could  be  water-logged  serioudy  would  be  by  the  excessive 
iTse  of  water  by  the  fanners  without  provision  for  surface  drainage. 
The  danger  from  this  source,  however,  is  lessened  by  the  provision  of 
the  extension  act,  which  bases  the  operation  and  maintenance  cost 
on  the  amount  of  water  used.  No  serious  water-logging  of  land  or 
rising  of  the  ground  water  has  occurred.  The  land  under  the  project 
is  well  provided  with  natural  drainage  channels,  and  with  proper 
care  of  these  channels  by  the  landowners  when  they  prepare  their  land 
for  irrigation  practically  all  danger  of  water-loffgmg  will  be  obviated. 
The  drainage  plans  for  the  project  provide  for  the  coordinating  of 
this  work  with  the  landowners  as  agricultural  development  advances, 
the  problem  consisting  primarily  oi  taking  care  of  storm  water  dur- 
ing the  winter  season,  provision  for  which  will  provide  incidentally 
for  any  needed  draina^  during  irrigation  seasons.    As  most  of  the 

Sroject  requires  very  little  of  this  work,  other  than  what  should  be 
one  as  a  part  of  the  regular  work  that  the  landowners  must  do  in 
preparing  the  land  for  irrigation,  the  project  can  handle  the  situation 
best  and  most  economical^  in  cooperation  with  the  landowners  as 
farm  development  proceeds.  This  work  was  commenced  during  1916 
and  will  be  pursued  as  occasion  arises,  a  small  amount  of  funds  for 
the  purpose  naving  been  provided  in  fixing  the  building  cost  of  the 
project. 

OPERATION  AND  MAIKTEKANCE. 

The  irrigation  works  operated  in  1915  included  the  East  Park  Res- 
ervoir, the  storage  feed  canal,  and  the  north  and  south  canal  head- 
works,  together  with  115  miles  of  canals  and  laterals  and  45  miles  of 
natural  channel.  About  1,500  structures  of  various  types  were  in  use 
in  operating  the  system.  ^  . 
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lUm. 


1912 


1914 


1914 


19U 


1916  > 


Acwfe  tor  which  scrvtot  wis  prepared  to  snpplj 

water. 

Acreage  irrigated 

Miles  of  canal  operated 

Water  stored  (acre-feet) 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (aore-feet) 

Per  acre  of  land  irrigated  (aore-feet) 


14,200 

4,230 

88 

25,000 

84,000 

10,702 

8.97 


14,800 

6,817 

01 

14,800 

40,500 

19,8S0 

8.00 


14,800 

7,854 

08 

45,600 

50,000 

80,000 

4.06 


20,106 
8,928 

115 
48,000 
fi2,000 
30,800 

8.4 


20,106 
10,000 
125 
48,000 
60,000 
30,000 

ioo 


SETTLKICEKT  AND  BEVELOPHEKT. 

On  the  whole  the  project  was  fairly  prosperous,  although  during 
part  of  the  year  business  was  somewhat  depressed.  Money  for  farm 
development  throughout  the  whole  year  was  difficult  to  obtain.  The 
estimated  investment  in  farm  buildings  and  improvements  during 
the  year  was  $122,673,  which  exceeds  that  of  any  other  year  except 
1913.  There  were  55  new  farms  brought  under  irrigation  during 
1915,  and  the  increase  of  population  on  irrigated  farms  was  226. 
The  average  per  farm  was  3.6  persons  for  the  irrigated  area. 

Dairying  continues  to  be  the  paramount  industry  of  the  project, 
with  an  climated  output  of  700,000  pounds  of  butter  dunng  the 
calendar  year.  The  second  creamery  on  the  project  be^an  operations 
early  in  the  year.  Both  of  the  creameries  of  the  project  are  owned 
by  local  dairy  interests  and  are  conducted  along  cooperative  lines, 
'fney  are  both  housed  in  substantial  concrete  buildings,  have  ex- 
tensive cold  storage  and  ice  plants,  and  are  quipped  with  modem 
machinery. 

There  were  more  sales  of  unimproved  land  than  for  the  previous 
year  and  at  somewhat  lower  prices.  Prices  ranged  from  $80  to 
|l25  per  acre,  with  the  average  about  $110.  There  remained  at  the 
close  of  the  fiscal  year  about  10,000  acres  undeveloped. 

The  water  rental  charges  were  paid  to  the  United  States  in  a  lump 
sum  by  the  water  users'  association  through  the  levying  of  an  assess- 
ment of  $1  per  acre  for  all  of  the  irrigable  land  in  the  project 

Settlement  data,  Oriand  project. 


Itun. 


1918 


1914 


1915 


1916 


Total  nnmber  of  tema  oo  the  projaot.. 

Popolatloo 

NmnlMr  of  izrlgated  tema 

Operated  by  owners 

Operated  by  tenants , 

PopQlatioa. 

Number  of  towm 

Popnlatko. 

Total  population 

Number  of  pablleachoola , 

Number  of  ofaurciMa 

Number  of  banka , 

Total  oapltalftoA 

Total  amoimt  of  dopoalts 

Total  number  of  depoalton. 


850 
960 
246 


806 

1 

1,300 

2,260 

6 

f 

2 

8116,000 


607 
1,166 
286 
208 
88 
1,038 

1,866 
2,460 

f 

2 

8116,000 

6801,006 

1,288 


600 

1,600 

861 

896 

81 

1,256 

1 

1,600 

8,106 

6 

2 

8141,000 

8896,000 

1,706 


1,700 
860 
380 
80 

1,400 

1,560 
8,210 

7 

2 

8141,000 

8445,000 

1,600 
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PRINCIPAL  GBOPS. 

There  were  851  farms  irrigated  in  1915,  with  an  average  irrigable 
area  of  28.4  acres  and  an  average  cropped  area  of  20  acres.  The  total 
area  irrigated  was  8,928  acres,  an  increase  of  1,574  acres  over  1914. 

There  was  an  increase  of  542  acres  in  alfalfa,  but  a  larger  acreage 
of  alfalfa  was  devoted  exclusively  to  pasturage  than  during  1914; 
5,135  acres  were  cut  for  hay,  vielding  22,650  tons,  which,  estimated 
at  the  market  price  for  loose  nay,  was  worth  $153,322.  Ninety  per 
cent  of  the  crop  was  consumed  on  the  project  in  feeding  dairy  and 
other  stock. 

There  were  375  acres  of  orchard  in  partial  and  full  bearing  and 
1,000  acres  not  bearing.  The  total  cropped  area  was  6,930  acres ;  the 
estimated  value  of  crops  $220,422,  or  $31.81  per  acre,  an  increase  of 
$4.82  per  acre  over  the  previous  year. 

An  inventory  of  stock  shows  an  increase  during  the  calendar  year 
of  $80,000,  most  of  which  was  in  dairy  stock  and  hogs.  The  increase 
of  the  former  was  28  per  cent  and  of  the  latter  66  per  cent.  The  total 
estimated  value  of  stock  and  equipment  on  hand  on  the  farms  at  the 
close  of  the  calendar  year  was  $433,000,  an  increase  of  $90,000  for 
the  year. 

Ci-op  report,  Orland  project,  California,  year  of  1915, 


Crop. 


Area 

(»0W8). 


Unit  of 
yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


Alfalfa  hay 

Alfalfa  pasture... 

Beans 

Corn,  sorghum... 

Fruit,  citrus 

Fruit,  deciduous. 

Fruit,  small 

Prunes,  dried.... 

Atanonas 

Garden 

Nursery 

Lees  duplicated 

Total  cropped 


5,136 

4,829 

30 

307 

113 

17« 

16 

40 

130 

96 

12 

8,354 


Ton.. 


22,650 


^4 


S6.77 


Bushel. 
...do.... 
Pound. 
..do.... 


340 

10,544 

292,200 

184,000 


12 

34 

2,588 

2,421 


Z92 


.017 
.011 


Pound. 
...do.... 


110,000 
72,900 


2,750 
561 


.05 
.108 


6,900 


brlflited,  no  crop: 

Monbearing  orchard . 

Young  alfaUa 

MisceDa 


1,019 
542 
487 


8153,322 
22,323 
1,021 
9.211 
4,896 
2,037 
2,204 
5,500 
7,512 
6,794 
?,600 


$29.85 

6.16 
34.03 
8a  00 
43.35 
96.80 
187.75 
137.50 
67.78 
70.77 
466.67 


Total  and  average. 


220,422 


n.61 


Ami. 


Total  irrigated 


8,028 


Total  irrigable  area  fiinns  reported.. 
Total  irrigated  area  farms  reported. 
Under  rental  contracts 


Under  vested  rights 

Total  cropped  area  farms  reported. 


Acres. 


9,971 
8,928 
8,768 
160 
6^830 


Farms. 


Peroent 

of 
prpjeot. 


361 

48 

851 

44 

349 

43.2 

2 

.8 

361 

84.1 

1  Small  mixed  orchards  of  apricots,  peadies,  apples,  etc. 

FXTBLIG  NOTICES  AND  OBDEBS. 

PUBLIC  NOTICE,  MAY   24,   1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat,  388)  ^  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  August  13,  1914  (38  Stat,  686),  notice  is  hereby  given 
that  water  is  available  from  the  Orland  project,  Calif0riua,.f£^^ 
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imgation  season  of  1916  and  thereafter,  upon  the  filing  of  proper 
water-right  applications  for  the  irrigable  land  shown  on  the  follow- 
ing farm  unit  plats : 

Mount  Diablo  base  and  meridian. 

T.  21  N.,  R  2  W. 

T.  22  N.,  R  2  W. 

T.  21  N.,  R  3  W, 

T.  22  N.,  R  3  W. 

T.  23  N.,  R  3  W. 

T.  22  N.,  R  4  W. 

T.  23  K,  R  4  W. 
approved  hj  the  Assistant  Secretary  of  the  Interior  on  May  24, 1916, 
and  on  file  in  the  office  of  the  project  manager,  U.  S.  R.  S.,  Orland, 
California,  and  the  local  land  office  at  Sacramento,  Cal. 

2.  The  maximum  limit  of  area  for  which  water-right  application 
maj  be  made  for  lands  in  private  ownership  shall  be  forty  acres  of 
irrigable  land  for  each  landowner  except  that  water-right  applica- 
tions may  be  made  for  a  maximum  of  160  acres  of  irrigable  land 
by  those  landowners  who  were  original  subscribers  to  the  stock  of 
the  Orland  Unit  Water  Users'  A^ociation  and  who  are  qualified 
by  the  terms  of  their  excess  land  contract  and  trust  deed  with  the 
Orland  Unit  Water  Users'  Association  to  apply  for  a  water  right 
for  not  more  than  160  acres  of  irrigable  land.  Water-right  apphca- 
tions  for  lands  in  private  ownership  may  be  made  on  and  after  the 
date  of  this  notice.  All  water-right  applications  must  be  made  to 
the  project  manager,  U.  S.  Reclamation  Service,  Orland,  California. 

3.  The  water-right  charges'  for  the  lands  shall  be  of  two  kinds — 
(a)  a  charge  of  $6.00  per  irrigable  acre  for  the  building  of  the  irri- 
gation system,  termed  the  construction  charge,  the  instalments  for 
which  are  due  and  payable  as  hereinafter  provided;  and  (b)  an 
annual  charge  for  operation  and  maintenance  due  and  payable 
March  1  of  each  jrear  for  the  preceding  irrigation  season.  The  first 
operation  and  maintenance  charge  will  be  for  the  irrigation  season 
of  1917,  the  amount  of  which  charge  will  be  hereafter  announced. 
The  water  service  charged  for  the  season  of  1916  have  been  fixed  in 
the  Secretary's  order  of  April  26,  1916. 

4.  For  all  of  the  irrigable  lands  on  said  plats  which  on  or  before 
August  13,  1914,  were  subscribed  to  the  stock  of  the  Orland  Unit 
Water  Users'  Association  or  which  otherwise  became  subject  to  the 
reclamation  law  on  or  before  August  13, 1914,  and  for  which  accept- 
ances under  the  terms  of  the  reclamation  extension  act  shall  be  duly 
filed  within  six  months  of  the  date  hereof,  the  same  being  by  means 
of  either  (1)  a  water-right  application  on  the  form  provided  for  use 
under  said  reclamation  extension  act,  or  (2)  a  separate  form  of 
acceptance  provided  therefor,  the  construction  charge  shall  be  paid 
in  20  annual  instalments,  the  first  of  which  shall  be  due  on  December 
1, 1916,  and  subsequent  instalments  on  December  1  of  each  year  there- 
after until  the  construction  charges  are  fully  paid.  The  first  four 
of  such  instalments  shall  each  be  2  per  cent,  the  next  two  each  4  per 
cent,  and  the  next  fourteen  each  6  per  cent  of  the  construction  charge. 

5.  For  all  of  the  irrigable  lands  on  said  plats  which  on  or  before 
August  13,  1914,  were  subscribed  to  the  stock  of  the  Orland  Unit 
Water  Users'  Association  or  which  otherwise  became  subject  to  the 
reclamation  law  on  or  before  August  13,  1914,  the  owners^f  which 
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do  not  elect  to  file  acceptances  of  the  reclamation  extension  act,  the 
construction  charge  shall  be  paid  in  t^i  equal  annual  instalments, 
the  first  of  which  shall  be  due  and  payable  December  1,  1916,  and 
subsequent  instalments  on  December  1  of  each  of  the  succeeding 
years  until  the  total  construction  charge  is  paid. 

6.  For  all  irrigable  lands  shown  on  said  plats  which  became  or  may 
become  subject  to  the  reclamation  law  after  August  13,  1914.  an 
initial  instalment  of  5  per  cent  of  the  construction  charge  shall  be 

Eaid  at  the  time  entry  or  water-right  application  is  made,  and  the 
alance  of  the  construction  charge  shall  be  paid  in  15  annual  instal- 
ments, the  first  5  of  which  shall  each  be  5  per  cent  of  the  construction 
charge  and  the  remaining  10  instalments  each  7  per  cent  of  the  con- 
struction charge,  until  the  whole  amount  of  the  said  construction 
charge  shall  have  been  paid.  The  first  of  the  15  annual  instalments 
shall  become  due  and  payable  December  1  of  the  fifth  calendar  year 
after  the  initial  instalment  and  subsequent  instalments  shall  become 
due  on  December  1  of  each  year  for  fourteen  years  thereafter. 

7.  Any  water-right  applicant  or  entryman  may  if  he  so  elects  pay 
the  whole  or  any  j)art  of  the  construction  charges  owing  by  nim 
within  a  shorter  period  than  those  designated  herein. 

8.  In  all  cases  where  water-right  applications  for  lands  in  private 
ownership,  or  for  lands  held  under  entries  not  subject  to  said  recla- 
mation act,  shall  not  be  made  within  one  year  a-ter  the  dute  of  this 
notice  the  construction  charge  for  such  lands  shall  be  increased  5 
per  cent  each  year  until  water-right  applications  and  an  initial  pay- 
ment are  made.  . 

9.  All  payments  hereunder  shall  be  made  to  the  special  fiscal 
agent  of  the  Eeclamation  Service  assigned  to  the  project,  unless 
under  section  7  of  the  reclamation  act J;he  Orland  Unit  Water  Users' 
Association  is  appointed  as  fiscal  agent,  of  which  due  notice  will 
be  given. 

10.  The  method  of  determining  the  annual  operation  and  mainte- 
nance charge  and  the  penalties  lor  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charge  when  due  and 
the  discount  allowed  for  prepayment  of  operation  and  maintenance 
diarges  will  be  as  provided  by  the  act  of  Aug.  13, 1914. 

Bo  Sweeney, 
Assistant  Secretary  of  the  Interior, 

ORDER,  APRIL  26,  1910. 

1.  Under  the  provisions  of  section  11  of  the  reclamation  extension 
act  of  August  13,  1914  (38  Stat.,  686),  the  following  order  is  issued 
for  the  Orland  project,  California: 

2.  Water  will  be  furnished  on  a  temporary  rental  basis  during  the 
irrigation  season  of  1916  at  the  following  rates : 

A  rate  of  10  cents  per  acre-foot  for  all  water  delivered  prior  to 
June  1  and  at  40  cents  per  acre- foot  for  water  delivered  on  or  after 
June  1.  A  minimum  payment  of  $1  per  irrigable  acre  shall  be  made, 
whether  water  is  used  thereon  or  not. 

3.  The  charges  for  the  minimum  rate  for  the  entire  irrigable 
acreage  will  be  billed  to  the  Orland  Unit  Water  Users'  Association, 
and  shall  be  paid  to  the  United  States  on  or  before  July  15,  1916. 
Bills  for  water  supply  furnished  in  excess  of  the  minimum  charge  of 
$1  per  acre  shall  be  submitted  promptly  after  the  end(of^^i;^]^d 


OAUFOBNIA,  OBIiAND  PBOJEOT. 


98 


each  month  thereafter,  and  shall  be  paid  by  the  Association  within 
15  days  after  the  submission  of  such  bills. 

Fhanklin  K.  Lake. 


FIKANCIAL  8TATEXENT. 

(Financial  statement  in  detaU,  showing  anets,  liabilities^  reseireSt  and  capital,  giren  in 

appendix,  page  999,) 

Feature  coata  of  Orland  project  to  June  SO,  1916, 


Festnie. 


Prindpsl 
featoreu 


EiMnlnstlflP  and  surveys: 

InTQ^Jgations 

HII]  meter  installatfan 

C^ipoi^  weirs 

Rsnog  wetr.  East  Park  Dam.. 
Preliminaiy  and  general  work.. 


East  Park  I>am,  spillway,  and  dikes 

East  Park  stripping  reservoir,  site 

Stenyted  reservoir  surveys 

Mflblte 

East  Park  spillway  eztensioo 

East  Park  surveys  for  additicnal  storage. 
East  Park  feed  canal 


Cmal  system: 

Sootfa  diversion  dam  and  works.. 
North  diveisian  dam  and  works. . 

North  Canal 

Sooth  Canal 

Administrative  general  expense. , 
MisoeOaneons  stroetmes 


Latnal  svstem: 

NortfaaSde  lateral  excavation. 
Boufhslde  lateral  excavatkm. 


Concrete  linhig.. 

Minor  stroetores 

Adminbtrative  general  expense. 


Extensian  lateral  13.. 
PoddUng 


Saiboad  crossing. ... 
Enlarging  lateral  100. 


Drainage  ^stem: 

Oyn  mains. ^..^... 

*?iiiifiiistratilTit  general  expense. 

Ptood  protectiflp: 

Levees  snd  dikes 

Administrative  general  expense. 


Fann  units: 

PralimfaMtfyand  general  work.. 
Administrative  general  e 


Permanent  improvements  and  land: 

BoildingB - 

Headqaarteisi 
MiaoeilsneooB. 


Operatifln 
Ffantaooo 


and  malntensnee  dorlng  ooostruction. 


Gross  eost  of  e«iatouctfcsi  of  prefect  to  June  30, 1016. , 
SB  revennes  earned  during  ooustructjon  period: 

Rental  of  buiklings 

Rental  of  grazing  and  flvming  lands ^ 

Rentals  ofMgation  water 

Contractors' Iketeht  refunds.,  i 

FOifaltuies  by  detooltln[|blddsBa  and  eontractorg 

Otiier  revenues,  undsssflled , 

Proflt  OP  mesB-honae  gperattops 

Profit  on  hospital  operatiflBs.  ■..,«..«...««,««., ..,«.,... 


Ifet  eost  oreonstraetiaD  of  prefeot  to  June  ao,  1016.. 


13,682.70 
283.08 
220.20 
214.28 
06^63 


4,060.84 

IAS,  536. 82 

88,460.02 

128.28 

328.21 

20,470.79 

4,271.62 

171,0S&61 


36,414. 19 
6,145.68 

30,617.34 

76,760.79 
1,214.16 

17,402.66 


81,648.96 

51,017.61 

73,232.76 

84.20 

46,316.24 

791.98 

16;  060. 06 

8,365.30 

695.80 

2,462.78 

6,251.43 

1,05&66 


762.00 
4L60 


408.86 

6.87 


1.820.90 


7,635.08 

6,8r>2.88 

271.72 


084.00 

3,217.00 

95,818.60 

1,829.82 

2,115.00 

1,787.61 

14.97 

708.33 


9i,10LW 


466,228.19 


lf7,66161 


V2.711L96 


«oin 


14,780.68 

99,154.23 
987.94 


976,53&48 


106,470.23 
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Eatimated  cost  of  contemplated  work,  Orland  project,  during  fiscal  year  1917. 


Featuras. 


Sabtab- 
toras. 


Storage  works:  East  Park  Dam  oatlst  works,  ohm  36  by  S6  inch  outlet  gate. 

CanaTsystem:  South  Canal  diversion  dam,  complete  ripnpping 

Lateral  83rBtem: 

Eztension  lateral  12 

10  minor  structures 

30,000  square  yards  concrete  Ihiing 


SI,  280.il 
8,000.00 

1,200.00 

300.00 

12,000.00 


Dninaee  system:  Open  drains  and  drain  structures. 
Operation  and  maintenance  during  construction: 

Development 

DistrlbuUon 

Miscellaneous 


2,000.00 

1,428.00 
7,960.00 
3,622.00 


Operation  and  maintenance  under  public  notice: 

Development 

Distribution 

Miscellaneous 

Hospitals 

Ttotal 


1,672.00 
8,760.00 
8,078.00 


8,000.00 


13,500.00 
2,000.00 


13,000.00 


Haoo.00 

500.00 


47,1 
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COIO&AIK),  OSAin)  VAILET  FBOTECT. 
1.  H.  MnncB,  project  manager,  Grand  Junction,  Ck>lo. 

LOCATION. 

Oonnty:  Mesa. 

Townships :  1  N.,  Rs.  1  E.  and  1  to  8  W. ;  2  N.,  Rs.  2  and  3  W. ;  1  S.,  Rs.  1  B. 
and  1  W.,  Ute  meridian.  9  S.,  Rs.  101  to  104  W. ;  10  S.,  Rs.  98, 101,  and  108  W. ; 
11  S.,  Rs.  98  and  99  W.,  sixth  principal  meridian. 

Railroads :  Denver  &  Rio  Grande ;  Ck>lorado  Midland. 

Railroad  stations  and  estimated  population,  January  1,  1916:  Palisade,  700; 
Clifton,  100;  Grand  Junction,*8,250 ;  Fruita,  700;  Loma,  70;  Mack,  40. 

WATER  SUPPLY. 

Source  of  water  supply :  Grand  River. 

Area  of  drainage  basin:  8,550  square  miles  above  Palisade. 

Annual  run-off  in  acre-feet  of  Grand  River,  at  Palisade,  1897  to  1899  and  1902 
to  1915:  Maximum,  5,230,000  (1912)  ;  minimum,  2^00,000;  mean,  3,780,000. 

Discharge  in  second-feet  of  Grand  River,  at  Palisade,  1902  to  1915 :  Maximum, 
48,400;  minimum,  1,102. 

AGBIGTrLTUBAL  AND  CLIHATIG  OONDmOKS. 

Area  for  which  the  Service  is  prepared  to  supj>ly  water,  season  of  1916 :  14,500 
acres. 

Area  under  rental  contracts  season  1916  (to  June  80) :  2,576  acres. 

Length  of  irrigation  season:  From  April  1  to  October  81,  214  days. 

Average  elevation  of  irrigable  area :  4,700  feet  above  sea  level. 
.Rainfall  on  irrigable  area:  For  23  years,  average,  8.31  inches;  1915,  8.45 
inches. 

Range  of  temperature  on  Irrigable  area :— 15*  to  100'  F. 

Character  of  soil  of  irrigable  area :  Sandy  loam,  sandy  mesas,  and  adobe. 

Principal  products :  Fruit,  sugar  beets,  alfalfa,  grain,  vegetables. 

Principal  markets:  Large  cities  east  of  Rocky  Mountains  for  fruit;  other 
products,  locaL 

LANDS  OPENED  FOB  IBBIGATION. 

No  lands  have  been  opened  for  irrigation  by  public  notice.  All  lands  irri- 
gated In  the  project  are  supplied  with  water  under  rental  contracts. 

CHBONOLOOIGAL.  SXTMNCABY. 

Beconnoissance  and  preliminary  surveys  begun  in  September,  1902. 
Ck)nstruction  recommended  by  board  of  engineers  December  15,  1908. 
Purchase  of  rights  of  way  authorized  by  Secretary  November  4,  1911. 
Construction  authorized  by  Secretary  September  23,  1912. 
First  irrigation  by  Reclamation  Service,  season  of  1915. 
Entire  project  61.5  per  cent  completed  June  30,  1916. 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  Grand  Valley  project  provides  for  the  diversion  of 
water  from  the  Grand  River  by  means  of  a  diversion  dam  located  about  8  miles 
northeast  of  Palisade,  Colo.,  into  a  canal  system  on  the  north  side  of  the  river 
for  the  Irrigation  of  lands  lying  north  and  west  of  Grand  Junction,  Fruita,  and 
Mack,  Colo.  About  42,750  acres  will  be  supplied  by  gravity  and  10,250  acres 
by  etoctrically  operated  pumping  plants  to  be  located  on  the  gravity  canal. 
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Power  for  pumping  will  be  developed  In  a  power  plant  to  be  located  at  the 
upper  portal  of  Tunnel  No.  3.  On  the  first  6  miles  of  the  main  canal  located 
in  the  canyon  of  the  Qrand  River  there  are  three  tunnels,  respectively,  8,723, 
1,655,  and  7,292  feet  long  The  United  States  claims  all  waste,  seepage,  spring, 
and  percolating  i^ater  arising  within  the  project,  and  proposes  to  use  such 
water  in  connection  therewith. 

On  June  30,  1916,  the  diversion  dam  and  head  works  were  99  per  cent  com- 
pleted, and  the  earthworlc,  tunnels,  and  structures  on  the  first  37  miles  of  tbe 
main  canal  were  completed.  On  the  next  18  miles  of  the  main  canal  the  earth- 
work was  completed  and  the  structures  were  50  per  cent  cofmpleted.  Lateralu 
to  cover  14,500  acres  in  the  first  lateral  district  were  96  per  cent  completed, 
and  laterals  to  serve  10,000  acren  in  the  second  lateral  district  were  85  per  cent 
completed. 

There  remain  to  be  completed  the  last  7  miles  of  the  main  canal,  laterals  for 
15,500  acres  in  the  second  and  third  lateral  districts,  the  power  plant  and  pump- 
ing system,  and  such  drainage  and  flood-protection  works  as  may  be  required. 

SUMMABY  OF  GENEBAL  DATA  FOB  GBAND  VALLEY  PBOJECT  TO 

JUNE  30,  1916. 

Areas:  x    -- 

Irrigable  acreage  when  project  is  complete.. 68,000 

Public  land  entered,  June  30, 1916 J 9, 880 

Public  land  withdrawn,  June  80, 1916 20, 190 

Private  land,  June  30.  1916 22, 930 


Addition  in  fiscal  year,  1916 14,000 

Estimated  addition  in  fiscal  year,  1917 1 20, 500 

Estimated  acreage  Service  can  supply  July  1,  1917 35,000 

Finances  : 

.    Estimated  cost  of  completed  project * $4, 695, 000. 00 

Total  construction  cost  to  June  30,  1916 $2, 824, 639. 28 

Per  cent  complete,  June  30,. 1916 61. 5 

Appropriation  for  fiscal  year  1917,  total $520, 093. 95 

Allotment  for  construction,  fiscal  year  1917 *  $255, 000. 00 

Estimated  per  cent  complete,  Jane  30,  1917 .„ 72.8 

Appropriation,  fiscal  year  1916 $702,000.00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation— 

Disbursements $276, 946. 76 

Transfers 19, 400. 94 

$296,347.69 


Begistered    liabiUties   chargeable   to   1916 
appropriation » — __—      56, 106. 71 


$352,468.40 


Unencumbered  balance,  July  1,  1916 $349, 546. 60 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916..  275 

Miles  of  drains  built  to  June  30,  1916:  Open 0.7 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916.  50 
Expended  to  June  30,  1916,  on  drainage  works,  completed 

and  uncompleted $2, 318. 08 

HISTOBY   07   CONSTBTTCTIOK  AND   EKGINEEBING  FEATITBES. 

ORIGIN  OF  PROJECT  AND  INVESTIGATIONS. 

In  the  valley  of  Grand  River  in  western  Colorado^  for  a  few  miles 
above  and  below  the  mouth  of  Gunnison  River,  irrigation  has  be^i 
practiced  since  1883,  and  more  than  50,000  acres  of  land  are  being 

^  Does  not  include  amount  held  In  sujipenie ;  total  available  allotment  is  80  per  cent  of 
appropriation,  or  $416,070. 
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watered  by  various  canal  companies,  irrigation  districts,  and  pri- 
vate canal  lines.  The  supply  of  water  in  Grand  River  is  sufficient 
for  irrigating  much  greater  areas,  and  plans  had  long  been  imder 
consideration  by  private  parties  for  the  construction  of  a  suitable 
canal  for  supplying  the  higher  lands  along  the  valley.  Surveys  were 
made  as  early  as  1897  by  Mr.  C.  D.  Page,  of  Greeley,  Colo.,  for  de- 
termining the  location  of  such  a  canal  line,  and  other  investigations 
and  surveys  were  made  by  various  parties. 

In  June,  1902,  investigations  of  irrigation  possibilities  in  Grand 
Valley  were  ordered  by  the  chief  engineer  of  tne  Beclamation  Serv- 
ice. During  the  season  of  1902  and  the  winter  of  1902-3  topographic 
surveys  of  portions  of  the  canyon  of  Grand  River  and  or  adjacent 
areas  in  which  possible  canal  routes  might  be  found  were  made.  On 
June  10,  1903,  a  board  of  engineers,  consisting  of  Messrs.  A.  P. 
Davis,  G.  Y.  Wisner,  and  W.  H.  Sanders,  after  investigation  of  the 
project  and  examination  of  the  maps  and  reports  of  surveys,  recom- 
mended the  survey  of  a  canal  line  designed  to  water  about  51,000 
acres  of  land,  7,000  acres  of  which  were  at  that  time  irrigated  by  a 
private  pumping  system,  and  the  balance  of  which  were  unirrigated. 
Further  surveys  were  postponed,  however,  on  account  of  the  con- 
templated construction  of  canals  by  private  capital  and  the  forma- 
tion under  the  laws  of  the  State  of  Colorado  of  an  irrigation  district 
embracing  some  of  the  lands  that  might  be  irrigated  by  the  proposed 
Government  paniils.  After  efforts  had  been  made  to  arrange  for  con- 
struction by  sale  of  bonds  of  flie  irrigation  district  a  meeting,  largely 
attended  by  the  water  consumers  of  the  district,  was  held  on  Octo^ 
ber  3,  1904,  at  which  resolutions  were  adopted  requesting  the  Gov- 
ernment to  construct  the  project  for  the  benefit  of  the  irrigation  dis- 
trict already  incorporated,  proposing  the  formation  of  a  water 
users'  association,'  and  requesting  conferences  with  officers  of  the 
Reclamation  Service  regarding  possible  construction  plans.  Other 
letters  and  petitions  from  citizens  in  the  valley  urging  the  Govern- 
ment to  undertake  the  construction  of  an  irrigation  project  were  also 
received.  The  Grand  Valley  Water  Users'  Association  was  organized 
and  incorporated  on  February  7, 1905,  and  took  active  steps  to  secure 
the  construction  of  the  project  by  the  Reclamation  Service. 

In  Augiist,  1907,  the  Secretary  of  the  Interior  ordered  further 
investigation  and  report  to  be  made  on  the  cost  and  feasibility  of  the 
project.  After  consideration  of  this  report,  the  Secretary  requested 
an  expression  of  the  wishes  of  the  people  of  the  valley  in  regard  to 
the  construction  of  the  project  by  the  Reclamation  Service.  The 
sentiment,  as  expressed  in  public  meetings,  being  strongly  in  favor  of 
Government  construction,  the  Secretary  authorized  the  Reclamation 
Service  to  proceed  with  surveys,  preparation  of  plans,  and  acquisi- 
tion of  rights  of  way,  and  on  December  13,  1907,  made  an  allotment 
of  $50,000  for  the  purpose  of  carrying  on  the  work. 

In  February,  1908,  field  investigations  were  resumed.  During  the 
season  of  1908  topographic  surveys  and  soil  classification  of  the  irri- 
table area  were  completed,  a  site  wa6  selected  for  the  diversion  dam 
m  the  Grand  River,  about  8  miles  northeast  of  Palisade,  Colo.,  and 
final  location  made  of  the  first  32  miles  of  the  main  canal.  Designs 
for  the  more  important  structures  were  drawn  up,  and  estimates 
covering  the  entire  project  were  prepared.    In  December^  1908,  a 
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board  of  engineers  consisting  of  W.  H.  Sanders,  J.  H.  Quinton, 
William  Geng,  I.  W.  McConnell,  and  E.  E.  Sands  convened  to  con- 
sider the  plans  for  the  project.  Under  date  of  December  16,  1908, 
this  board  approved  the  general  plan  of  the  project  as  outlined  by 
the  project  engineer.  This  involved  the  construction  of  a  movable 
crest  diversion  dam  across  the  Grand  River  and  a  main  canal  65 
miles  in  length  to  cover  63,000  acres  of  irrigable  land  on  the  north 
side  of  the  river.  The  board  outlined  the  policy  to  be  adopted^  on 
various  matters  in  connection  with  the  development  of  the  project 
and  recommended  that  construction  work  be  undertaken  and  prose- 
cuted as  fast  as  available  funds  would  permit.  It  was  not  consid- 
ered feasible  to  locate  the  canal  high  enough  to  avoid  the  orchards 
in  the  Mesa  County  irrigation  district. 

Early  in  1909  steps  were  taken  to  acquire  the  necessary  rights  of 
way,  and  negotiations  were  taken  up  with' the  Palisade  and  Mesa 
County  irrigation  districts  looking  toward  their  inclusion  in  the 
project  and  the  transfer  of  their  power-water  rights  to  the  United 
States.  On  February  20,  1909,  the  Secretary  executed  a  contract 
with  the  water  users'  association  providing  for  the  beginning  of  con- 
struction work  under  the  cooperative  plan.  Preparations  were  made 
to  undertake  the  construction  of  Tunnel  No.  3  by  Government  forces, 
and  advertisement  was  issued  by  the  association  for  the  excavation 
of  a  portion  of  the  main  canal.  Further  representations  were  made, 
however,  by  certain  interests  in  favor  of  the  construction  of  the 
project  by  private  capital,  and  all  construction  work  was  suspended 
in  May,  1909,  by  order  of  the  Secretary.  Public  meetings  were  held 
at  this  time  in  which  resolutions  were  passed  strongly  favoring 
Government  construction. 

Meantime  opposition  had  developed  against  the  proposed  location 
of  the  main  canal  through  the  improved  orchard  lands  of  the  Mesa 
County  irrigation  district,  and  detailed  investigations  were  under- 
taken to  determine  the  feasibility  of  locating  the  canal  on  a  line 
about  20  feet  higher  in  order  to  avoid  these  improved  lands.  In  the 
fall  of  1909  final  location  of  the  first  8  miles  of  the  higher  line  was 
staked  out  and  paper  location  made  of  the  remainder.  Plans  were, 
drawn  up  for  the  principal  structures,  and  comparative  estimates  of 
the  project,  based  on  each  of  the  proposed  locations,  were  prepared. 
On  September  18  and  19, 1910,  the  board  of  Army  Engineers  visited 
the  project,  and  in  their  report,  issued  January  6, 1911,  recommended 
that  the  original  lower  line  canal  location  be  adopted,  and  also  rec- 
ommended that  the  construction  of  the  project  be  undertaken  condi- 
tional upon  a  satisfactory  showing  of  water  rights. 

Early  in  1911  negotiations  were  resumed  with  the  Mesa  County 
and  Palisade  irrigation  districts.  On  May  31,  1911,  the  districts 
submitted  a  proposition  to  transfer  their  power  rights  to  the. Gov- 
ernment, to  pay  $20  per  acre  for  a  water  right  under  the  Government 
system,  and  to  supply  canal  right  of  way  through  the  districts  free  of 
charge  to  the  United  States,  provided  the  main  canal  for  the  project 
should  be  divided  and  built  on  the  locations  of  the  existing  distribu- 
tion canals  of  the  district.  Preliminary  surveys  and  estimates  cover- 
ing this  scheme  were  prepared,  and  maps  of  the  necessary  rights  of 
way  were  submitted  to  the  districts.  Opposition  to  this  plan  de- 
veloped, however,  and  the  districts  failed  to  carry  out  their  part  of 
the  agreement.  Digitized  by  GoOgle 
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Active  steps  were  then  taken  to  secure  the  rights  of  way  on  the 
location  approved  by  the  Army  board,  and  by  Jui^e  30,  1912,  about 
90  per  cent  of  this  right  of  way  was  covered  by  agreements  to  sell. 
On  April  17,  1912,  a  board  of  engineers  consisting  of  A.  P.  Davis, 
L.  C.  Hill,  R.  F.  Walter,  and  J.  H.  Miner  approved  the  location  and 
designs  of  the  project  main  canal,  and  recommended  that  further 
overtures  be  made  to  the  two  irrigation  districts  for  the  transfer  of 
their  water  rights.  On  June  28,  1912,  a  board  composed  of  A.  P. 
Davis,  D.  C.  Henny,  R.  F.  Walter,  and  J.  H.  Miner  recommended 
that  the  districts  be  allowed  until  August  1  to  consider  the  proposals 
for  their  inclusion  in  the  project.  The  districts  failed  to  talce  favor- 
able action  in  this  time,  and  plans  for  the  main  canal  were  therefore 
revised  so  that  the  acquisition  of  the  districts'  power  water  rights 
would  not  be  essential  to  the  success  of  the  project.  The  location  of 
the  proposed  power  plant  was  shifted  to  the  upper  portal  of  Tunnel 
No.  3  to  permit  the  return  of  waste  water  from  the  project  power 
plant  to  the  Grand  River  at  a  point  above  the  diversion  dam  of  the 
two  irrigation  districts.  The  capacity  of  the  canyon  division  was 
increased  from  1,200  to  1,425  second-feet  to  offset  the  reduced  power 
head. 

On  September  23,  1912,  a  contract  with  the  Grand  Valley  Water 
Users'^  Association  providing  for  the  repayment  of  the  cost  of  the 
project  was  provisionally  approved  by  the  Secretary  of  the  Interior, 
and  on  the  siime  date  the  construction  of  the  project  was  authorized. 
The  final  draft  of  contract  with  the  water  users'  association  was  exe- 
cuted by  the  Secretary  on  February  13,  1913.  The  first  few  miles 
of  the  main  canal  in  the  canyon  of  the  Grand  River  closely  parallel 
the  track  of  the  Rio  Grande  Junction  Railway  (leased  by  the  Denver 
&RioGrande  and  Colorado  Midland  Railroad  Companies),  and  a  por- 
tion of  the  canal  is  located  on  the  railroad  right  of  way.  Negotiations 
were  taken  up  with  the  railroad  companies  in  July,  1912,  for  the 
desired  concessions,  and  on  August  27,  1913,  a  contract  was  executed 
providing  for  the  occupation  by  the  United  States  of  various  portions 
of  the  railroad  right  of  way,  for  raising  the  railroad  grade  near  the 
headworks,  and  for  the  construction  of  a  bridge  at  the  crossixig  of 
the  railroad  over  the  canal. 

GRAND  RIVEK  DIVERSION  DAK. 

Description  of  dam, — The  diversion  dam  and  headworks  for  the 
Grand  Valley  project  are  located  on  the  Grand  River  about  8  miles 
northeast  of  Palisade,  Colo.  The  dam  consists  of  a  solid  concrete  weir 
resting  on  gravel  foundation,  surmounted  by  eight  massive  piers  and 
provided  with  seven  roller  crests  for  regulating  the  height  of  back- 
water at  the  canal  intake.  Six  of  the  roller  crests  span  openings 
70  feet  long  between  piers  and  are  10  feet  3  inches  in  height.  The 
seventh  roller  is  60  feet  long,  15  feet  4  inches  in  height,  and  will  regu- 
late the  flow  through  the  sluiceway  in  front  of  the  canal  intake.  The 
movable  crest  adopted  for  this  structure  was  necessary  in  order 
to  avoid  raising  the  height  of  backwater  during  flood  to  such  ele- 
vation as  would  interfere  with  the  adjacent  track  of  the  Rio  Grande 
Junction  Railway.  At  times  of  low  flow  the  dam  will  divert  into 
the  project  canal  the  full  flow  of  the  river,  part  of  which,  however, 
will  be  returned  through  the  power  plant  at  the  lowerrend^li^e 
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canyon  division.  Nine  gates,  each  with  an  opening  7  feet  square, 
regulate  the  flow  into  the  canal.  The  roller  crests  and  regulator  gates 
are  operated  by  electric  motors,  supplied  with  current  from  a  gaso- 
line-electric generator  set,  and  storage  batteries,  to  be  located  in  the 
power  house  at  the  west  abutment  of  the  dam.  The  crests  and  gates 
can  also  be  operated  by  hand  if  necessary.  Concrete  houses  on  alter- 
nate piers  shelter  the  motors  and  hoisting  machinery.  A  three- 
hinged  arch  steel  service  bridge,  6  feet  in  width,  consisting  of  seven 
spans,  extends  the  full  length  of  the  dam. 

Apfrovol  of  plans. — A  general  plan  for  the  dam  and  headworks 
was  completed  in  July,  1913,  and  was  reviewed  by  a  board  consisting 
of  R.  F.  Walter,  J.  H.  Miner,  F.  Teichman,  and  O.  T.  Reedv,  who  * 
reported  on  July  26.  This  design  was  tentatively  approved  l>y  the 
director,  and  the  construction  of  the  dam  by  Government  forces  was 
approved  by  the  Secretary  of  the  Interior  on  August  19,  1913. 
Detail  plans  for  the  canal  regulator  gates  were  next  prepared,  and 
bids  for  the  fabrication  of  the  metal  work  were  opened  on  October 
15.  Contract  for  this  work  was. awarded  to  the  Hinman  Hydraulic 
Manufacturing  Co.,  of  Denver. 

t  Construction  program, — ^The  erection  of  camp  buildings  was  com- 
menced on  August  25  and  a  force  organized  to  undertake  the  con- 
struction of  the  dam  and  headworks.  The  proposed  construction 
program  contemplated  the  completion  of  the  sluiceway  and  head- 
works  during  the  winter  of  1913-14  and  then  turning  the  entire  flow 
of  the  river  through  the  sluiceway  channel.  A  cofferdam  would 
then  be  constructed  across  the  river,  unwatering  the  foundations  for 
the  weir  and  permitting  the  excavation  and  concreting  of  the  main 
portion  of  the  dam  to  i)roceed  without  interruption. 

Canal  intake  and  sluiceway. — ^The  excavation  for  the  canal  intake 
and  sluiceway  was  begun  on  August  27, 1913j  and  completed  in  April, 
1914.  The  excavated  material  consisted  principally  of  cobblestones 
compactly  bedded  in  gravel.  In  October  a  railroad  siding  was  in- 
stalled, and  camp  buildings  were  completed.  A  temporary  concret- 
ing plant  driven  by  a  gasoline  engine  was  erected  at  the  west  end  of 
the  dam  for  placing  the  concrete  in  the  sluiceway  and  regulator  gate 
walls.  The  first  concrete  was  placed  January  9,  1914.  Concrete 
work  on  the  sluiceway  and  intake  was  completed  on  May  23,  1914. 
Sand  and  gravel  for  this  concrete  were  obtained  from  beds  adjacent 
to  the  river.  The  installation  of  the  regulator  gates  was  completed 
in  April.  A  temporary  pile  footbridge  across  the  river,  which  was 
later  used  in  depositing  material  in  the  main  cofferdam,  was  com- 
pleted in  March.  On  fJime  3,  1914,  a  flood  flow  of  43.000  second-feet 
passed  down  the  Grand  River  without  damage  to  the  pile  bridge  or 
the  completed  work. 

Main  construction  plant, — Work  on  the  installation  of  the  main 
construction  plant  was  started  early  in  1914.  A  10-ton  cableway 
920  feet  long  was  erected  over  the  axis  of  the  weir.  A  power  sub- 
station and  a  crushing,  screening,  and  concrete-mixing  plant  were 
installed  at  the  east  end  of  the  dam.  This  plant  consisted  of  a 
gyratory  crusher,  sand  rolls,  a  bucket  elevator,  revolving  screens, 
sand  and  gravel  bins,  and  a  3()-(Mibic  foot  mixer:  all  machinery  was 
driven  by  electric  motors.  Concrete  aggregate  was  obtained  from 
a  sandstone  (juarry  opened  in  the  face  of  the  cliff  adjacent  to  the 
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plant.  The  material  from  the  quarry  was  handled  by  a  derrick  and 
the  overburden  was  used  in  the  main  cofferdam.  The  substation 
consisted  of  a  battery  of  three  75-kilowatt  transformers,  stepping 
down  16,500-volt  current,  operating  a  150-kilowatt  2,300-volt  motor, 
direct  connected  to  a  100-kilowatt  generator  which  furnished  250- 
volt  direct  current  to  operate  all  motors  on  the  work.  The  substation 
was  put  into  operation  on  May  22,  1914.  All  power  was  supplied 
from  a  central  power  plant  located  at  Cameo,  which  also  furnished 
power  for  the  construction  of  the  tunnels  of  the  main  canal. 

Excavation  for  foundation  and  cut-offs. — ^The  high-water  flow  of 
1914  continued  exceptionally  late  in  the  year  and  necessitated  post- 
poning until  the  latter  part  of  August  the  completion  of  the  main 
cofferdam  and  diversion  of  the  flow  of  the  river  through  the  com- 
pleted sluiceway.  In  September  excavation  for  the  foundation  and 
the  cut-offs  of  the  main  weir  was  undertaken,  using  teams  in  the 
west  part  and  a  drag-line  outfit  at  the  east  end.  This  excavation  was 
delayed  somewhat  by  heavy  rains  which  caused  an  unprecedented 
flood  on  October  3,  1914,  overtopping  and  washing  out  a  portion  of 
the  cofferdam.  Excavation  for  the  cut-off  walls  was  carried  over 
into  firm,  cemented  gravel  or  to  the  underlying  shale.  Placing  of 
concrete  in  the  weir  and  piers  was  begim  late  in  October.  The  weif 
was  completed  and  the  piers  were  carried  up  to  an  elevation  above 
high  water  during  the  winter  and  spring  of  1915. 

Roller  crests. -^CoiitT2iCt  had  previously  been  entered  into  with 
the  German  patentees  for  the  manufacture  of  the  roller  crests,  but  this 
contract  was  canceled  on  account  of  the  European  war.  The  rollers 
were  redesigned  in  American  shapes,  advertisement  issued,  under 
Specifications  No.  285,  and  contract  entered  into  with  the  Riter- 
Conley  Co.,  of  Pittsburgh,  Pa.,  for  the  fabrication  of  the  same. 
Contract  for  the  hoists  for  the  70-foot  rollers  was  awarded  to  the 
Minneapolis  Steel  &  Machinery  Co.,  and  for  the  OO-foot  roller  hoist 
to  the  Link  Belt  Co.,  of  Chicago,  under  Specifications  Nos.  286  and 
294,  respectively.  Contract  for  the  fabrication  of  the  service  bridges 
was  entered  into  with  the  Des  Moines  Bridge  &  Iron  Co.  The  erec- 
tion of  the  rollers  and  foot  bridges  by  Government  forces  was  com- 
menced in  March  and  completed  on  June  26,  1915. 

MAIN  CANAL,  DIVISION   NO.   1. 

This  division  of  the  main  canal  extends  from  the  diversion  dam 
through  the  Grand  River  Canyon  to  the  lower  portal  of  Tunnel  No.  3. 
Its  function  is  to  conduct  a  maximum  of  1,425  second-feet  of  water 
to  the  site  of  the  proposed  power  plant  at  the  upper  portal  of  Tunnel 
No.  3  and  thence  conduct  670  second-feet  of  irrigation  water  to  the 
lower  end  of  Tunnel  No.  3.  Of  the  total  length  of  6  miles,  3.6  miles 
are  open  canal  and  2.4  miles  in  tunnel.  The  three  tunnels  are,  respec- 
tively, 3,723, 1,655,  and  7,292  feet  in  length.  The  principal  structures 
are  three  reinforced  concrete  siphons  to  carry  the  canal  unchn*  three 
watercourses  which  are  subject  to  torrential  floods ;  a  combined  waste- 
way  and  railroad  bridge ;  and  one  double  4 J  by  5  foot  concrete  culvert. 

Tunnel  No.  1. — This  tunnel  is  3,723  feet  long,  of  horseshoe-shaped 
section,  with  a  height  of  14  feet,  a  maximum  width  of  17  feet  6  inches, 
and  a  carrying  capacity  of  1,425  second-feet.    The  construction  of 
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Tunnel  No.  1  by  Government  forces  was  approved  by  the  department 
on  October  5, 1912.  The  erection  of  a  camp  near  the  south  portal  was 
begun  on  October  8,  1912,  and  the  excavation  of  this  portal  cut  on 
October  22.  On  November  14  work  was  started  on  the  excavation  of 
the  tunnel  proper  in  the  south  heading  and  on  January  6, 1913,  in  the 
north  heading.  The  work  was  prosecuted  with  two  shifts  per  day 
until  the  tunnel  was  holed  through  on  September  27,  1913.  The  ma- 
terial excavated  was  mostly  a  hard,  blocky  shale  with  a  mixture  of 
sand  and  bowlders  for  a  considerable  distance  near  each  portal.  Venti- 
lation was  secured  through  three  shafts  and  one  adit  driven  from  the 
tunnel  to  the  surface  at  convenient  points.  The  construction  plant 
consisted  of  three  boilers  of  80  horsepower  each,  a  150-horsepower 
steam  engine  driving  a  100- kilowatt  250- volt  direct-current  generator, 
and  one  steam-driven  air  compressor  with  a  capacity  of  600  cubic 
feet.  The  excavation  of  the  tunnel  was  carried  on  by  hand  until 
February,  1913,  when  the  power  plant  was  put  in  operation.  After 
this  date  all  drilling  w&s  performed  by  compressed-air  drills  and  the 
tramming  by  electric  locomotives. 

A  plant  for  crushing  and  screening  sand  and  gravel  and  mixing 
concrete  for  lining  th^  tunnel  was  completed  in  October,  1913,  and  the 
'first  concrete  was  placed  in  November.  Two  shifts  per  day  were  used 
in  this  work  until  February,  1914,  when  a  third  shift  was  added  and 
the  work  was  thereafter  .carried  on  with  three  shifts  per  day  until  its 
completion  on  March  25,  1914. 

Tunnel  No.  2, — ^This  tunnel  is  1,655  feet  in  length,  14  feet  high,  and 
16  feet  wide.  The  larger  portion  of  the  tunnel  is  of  horseshoe  shape, 
but  several  hundred  feet  are  of  square  section  with  arched  rqof  and 
for  a  short  distance,  where  satisfactory  sandstone  formation  was  en- 
countered, the  arching  was  omitted  entirely. 

Authority  for  the*  construction  of  Tunnel  No.  2  by  Government 
forces  was  granted  by  the  department  on  March  1,  1913.  The  exca- 
vation of  the  upper  portal  was  begun  on  March  4,  1913,  and  the 
excavation  of  the  tunnel  section  on  March  18.  Drilling  was  done  by 
hand  until  May  24,  when  a  compressed-air  line  from  the  power  plant 
at  Tunnel  No.  1  was  completed  and  power  drills  were  put  in  opera- 
tion. The  excavation  was  continued  from  the  upper  portal  until  the 
end  of  October,  1913,  when  it  was  discontinued,  at  a  distance  of  1,000 
feet  in  from  the  portal  to  allow  the  grading  contractor  to  finish  up 
the  adjacent  waste  banks.  At  the  lower  portal  the  excavation  of 
the  portal  cut  was  begun  in  July  and  of  the  tunnel  proper  on  August 
5,  1913.  The  tunnel  was  holed  through  December  27,  1913,  and  the 
excavation  fully  completed  January  12,  1914. 

The  concreting  of  Tunnel  No.  2  was  carried  on  from  the  plant 
erected  also  for  the  lining  of  Tunnel  No.  3.    The  first  concrete  was 

E laced  on  September  4, 1914,  and  the  work  was  completed  on  Novem- 
er  28. 

Tunnel  No.  5.— This  tunnel  is  7,292  feet  in  length,  with  horseshoe 
section  11  feet  high  by  11  feet  6  inches  wide  and  lined  with  con- 
crete throughout.  It  has  a  carrying  capacity  of  670  second-feet  with 
a  water  depth  of  9  feet.  The  construction  of  Tunnel  No.  3  by  Gov- 
ernment forces  was  authorized  by  the  department  on  September  23, 
1913. 

The  excavation  of  an  adit  opposite  the  middle  of  the  tunnel  was 
commenced  on  October  20,  1913,  and  the  excavation  of  the  upMf> 
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and  lower  portal  cuts  was  started  soon  afterwards.  The  excavation 
of  the  tunnel  was  prosecuted  in  four  headings  with  two  shifts  per 
day,  and  later  with  three  shifts  per  day,  in  each  heading.  Headings 
1  and  2  were  h6led  through  on  September  25,  1914.  The  material 
encountered  in  these  headings  consisted  of  an  unstable  formation  of 
earth  and  sandstone  bowlders.  Headings  3  and  4  were  holed  through 
November  18, 1914.  The  material  encountered  in  these  headings  con- 
sisted principally  of  a  hard,  gritty  shale.  The  excavation  of  all  head- 
ings was  started  by  handwork,  but  air  drills  and  electric  power  for 
tramming  were  made  available  on  February  5, 1914.  All  power  used 
in  the  construction  of  this  tunnel  was  generated  at  the  central  power 
plant  at  Cameo,  transmitted  at  2,300  volts  alternating  current  to  a 
substation  at  the  adit,  where  it  was  converted  to  250  volts  direct  cur- 
rent, in  which  form  it  was  used  on  the  work.  Compressed  air  for 
operating  the  drills  was  conducted  from  the  compressor  in  the  cen- , 
tral  power  plant  through  4  and  3  inch  air  lines  to  each  of  the  four 
headings.  With  the  exception  of  a  small  building  for  office  head- 
quarters and  one  bunk  house  no  camp  was  erected  for  housing  the 
men  employed  on  the  excavation  of  this  tunnel,  on  account  of  the 
short  distance  to  the  town  of  Palisade. 

In  August,  1914,  the  installation  of  a  camp  and  concrete  plant  for 
use  in  concreting  Tunnels  Nos.  2  and  3  was  completed.  This  camp- 
was  located  near  the  upper  portal  of  Tunnel  No.  3.  The  concreting 
of  this  tunnel  was  started  on  October  7, 1914,  and  completed  on  Feb- 
ruary 24,  1915.  Three  shifts  per  day  were  used  during  the  greater 
part  of  the  work.  The  concreting  plant  consisted  of  a  combined 
crushing,  screening,  and  mixing  plant,  including  one  No.  4  gyratory 
crusher  with  bucket  elevator  and  revolving  screen  and  one  30-cubic- 
foot  mixer.  Sand  and  gravel  were  secured  from  gravel  beds  on  the 
opposite  side  of  the  Grand  River,  loaded  into  cars,  and  hauled  across 
on  a  temporary  pile  bridge  constructed  for  this  purpose.  All  tram- 
ming was  performed  by  electric  locomotives.  Wooden  forms  were 
used  throughout  and  the  concrete  in  the  sides  and  arch  of  the  tunnel 
was  placed  from  a  traveler. 

Earthivork  and  structures, — Proposals  for  the  earthwork  in  the 
canyon  division,  under  specifications  No.  239,  were  opened  on  June 
2,  1913,  and  contract  awarded  to  the  Reynolds-Ely  Construction  Co. 
Work  was  started  by  the  contractor  on  July  9,  1913,  and  was  com- 
pleted in  July,  1914.  This  contract  involved,  the  excavation  of  about 
360,000  cubic  yards  of  earth  and  rock  and  1,500,000  station  yards  of 
overhaul.  One  steam  shovel  and  several  team  outfits  were  used  on 
the  work.  The  contractor  also  loaded  16,000  cubic  yards  of  material 
into  standard-gauge  dump  cars  for  use  in  raising  the  grade  of  the 
railroad  track  in  the  vicinity  of  the  diversion  dam.  These  cars  were 
handled  by  the  forces  of  the  Rio  Grande  Junction  Railway  Co.,  who 
also  performed  the  track-raising  work.  A  total  of  6,800  feet  of  track 
was  raised  to  a  maximum  height  of  5  feet. 

A  double  4J  by  5  foot  concrete  culvert  at  station  237+565  and 
three  reinforced  concrete  siphons  under  Asbury,  Jerry,  and  Coal 
Creeks  were  constructed  by  Government  forces  during  the  seasons 
of  1913  and  1914.  A  plate  girder  bridge,  with  concrete  piers  and 
abutments,  to  carry  the  tracks  of  the  Rio  Grande  Junction  Railway 
over  the  main  canal  at  station  23  was  completed  in  October,  1914, 
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and  the  sluiceway  adjacent  to  this  structure  was  completed  in  June, 
1915. 

MAIN  CANAL,  DIVISIONS  2,  3,  AND  4. 

These  three  divisions  cover  all  that  portion  of  the  main  canal 
below  Tunnel'No.  3,  consisting  of  a  total  length  of  56  miles.  Divi- 
sion No.  2  extends  from  station  317  to  station  911+50  and  covers 
the  section  through  the  Mesa  County  irrigation  district,  division  No. 
3  extends  from  station  911+50  to  station  1,660,  and  division  No.  4 
extends  from  station  1,660  to  the  terminus. 

Advertisement  for  the  earthwork  on  the  first  30  miles  of  canal 
was  issued  April  27,  1914,  under  specifications  269,  and  contract  was 
awarded  to  the  low  bidders,  the  Winston  Bros.  Co.,  of  Minneapolis, 
at  a  flat  price  of  $0.1975  per  yard.  Work  was  started  by  the  con- 
tractors on  July  16,  1914,  and  prosecuted  vigorously  until  the  com- 
pletion of  the  contract  on  July  15,  1915.  The  larger  portion  of  the 
excavation  was  performed  by  power  machinery.  Two  steam  and 
two  kerosene  drag-line  excavators  and  one  steam  shovel  were  used 
on  the  work.  All  banks  were  constructed  by  teams  up  to  the  maxi- 
mum water  level  in  the  canal  and  the  remaining  excavation  was  taken 
out  wuth  the  drag-line  excavators.  The  total  yardage  involved  in 
this  contract  was  1,900,000.  The  material  consisted  of  earth  and 
shale. 

Bids  for  the  next  10  miles  of  the  main  canal  were  opened  on 
March  10,  1915  (specifications  297),  and  contracts  were  awarded  to 
the  Reynolds-Ely  Construction  Co.  and  the  Mendenhall,  Straw  & 
Bird  Co.  Work  was  started  on  April  1  and  completed  on  September 
20,1915. 

LATERAL  SYSTEM. 

The  policy  adopted  in  the  location  of  the  lateral  system  provided 
for  the  delivery  of  water  to  each  farm  unit  of  Government  land  and 
to  each  private  holding  of  patented  land  as  subscribed  to  the  water 
users'  association.  The  excavation  of  all  laterals  was  performed 
by  contract  and  the  structures  were  erected  by  Government  forces. 
Bids  for  the  earthwork  on  65  miles  of  laterals  in  the  first  lateral  dis- 
trict were  opened  on  March  4,  1915,  and  contract  was  awarded  to 
the  Mendenhall,  Straw  &  Bird  Co.  This  work  was  completed  by  the 
contractors  on  September  8,  1915.  The  construction  of  structures 
by  Government  forces  was  started  late  in  1914  and  prosecuted  from 
two  camps. 

TELEPHONE  STSTEM. 

The  project  telephone  system  consists  of  a  line  53  miles  in  length, 
paralleling  the  main  canal  from  the  headworks  to  the  Uintah  Rail- 
road, with  a  branch  2  miles  in  length  connecting  with  the  line  of  the 
Mountain  States  Telephone  &  Telegraph  Co.  Exchange  service 
is  furnished  under  contract  with  this  company.  The  project  line  con- 
sists of  a  full  metallic  circuit  of  No.  12.  B.  B.  galvanized  iron  wire 
strung  on  25-foot  cedar  poles.  The  first  6  miles  of  line  were  built 
in  1913  and  1914  in  connection  with  the  construction  work  on  the 
canyon  division,  a  portion  of  this  line  being  used  to  carry  electric 
transmission  wires  to  the  various  construction  camps.    The  next  39 
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miles  were  erected  in  the  fall  of  1914  and  the  last  10  miles  were  com- 
pleted in  June,  1916.  AVith  the  exception  of  about  1  mile  built  under 
contract  all  work  was  performed  by  Government  forces. 

CONSTBUCTION  DUBING  PISCAL  TEAB. 

Grand  River  Dam. — The  erection  of  the  roller  crests  and  service 
bridges  was  completed  late  in  June,  1915,  and  the  remaining  con- 
crete in  the  walls  of  the  hoist  houses  and  power  house  was  then 
placed.  The  embankment  of  the  Rio  Grande  Junction  Railway  was 
protected  by  riprapping  for  a  distance  of  1,200  feet  upstream  from 
the  dam.  The  spring  floods  were  less  than  normal,  the  river  reaching 
a  maximum  discharge  of  only  21,000  second-feet,  and  falling  rapidly 
enough  to  permit  the  unwatering  of  the  channel  below  the  sluiceway 
by  July  20.  The  protective  work  in  the  sluiceway  channel,  consist- 
ing of  100  linear  feet  of  heavy  rubble-masonry  wall,  125  linear  feet 
of  grouted  paving,  and  heavy  riprap  in  the  bottom  of  the  channel, 
was  completed  in  September. 

The  construction  of  the  upstream  wing  wall  for  the  protection  of 
the  east  abutment  and  the  raising  and  protection  by  riprapping  of 
the  outer  bank  of  the  Orchard  Mesa  Canal  upstream  from  the  dam 
was  undertaken  late  in  October  and  completed  in  December,  1915. 
This  completed  the  concrete  work  in  the  dam,  and  the  concrete  plant 
and  substation  were  dismantled,  all  equipment  was  transported 
across  the  river  and  stored  near  the  railroad  siding,  and  the  con- 
struction force  disbanded. 

Advertisement  for  the  chains  and  shafts  for  the  hoists  to  operate 
the  roUei-s  was  issued  July  12,  1915.  The  one  bid  received  was  re- 
jected; r^advertisement  was  issued  on  September  25,  and  contract 
entered  into  with  the  Lakeside  Bridge  &  Steel  Co.  for  the  manufac- 
ture and  delivery  of  this  machinery  before  February  20,  1916.  Ad- 
vertisement was  also  issued  and  contracts  let  for  the  permanent 
power-plant  equipment,  consisting  of  gasoline-electric  generating 
set,  motors  for  operating  the  head  gates  and  roller  crest  hoists,  and 
storage  batteries.  Delivery  of  the  chains  and  chain  shafts  was  de- 
layed far  beyond  the  time  limit,  and  no  shipment  of  this  machinery 
had  been  received  at  the  close  of  the  fiscal  year. 

On  account  of  the  delay  in  delivery  of  the  chains  and  shafts,  emer- 
gency equipment  was  purchased  to  operate  the  sluiceway  roller,  in 
order  to  permit  the  diversion  of  water  into  the  main  canal  for  the 
irrigation  of  project  lands  and  continuing  the  seasoning  and  priming 
of  the'  canal.  The  six  70-foot  rollers  were  raised  prior  to  the  high- 
water  period  by  means  of  a  chain  and  shaft  which  had  previously 
been  purchased  for  temporary  use.  On  June  30,  1916,  nearly  all  the 
power-plant  equipment  had  been  delivered  and  installed.  The  con- 
struction of  the  dam  was  practically  complete,  except  for  the  installa- 
tion of  such  machinery  as  had  not  yet  been  delivered,  the  disposition 
of  construction  equipment,  and  the  dismantling  of  camp  buildings; 

Main  canal^  diinsioriH  7,  2^  and  3. — The  construction  of  these  three 
divisions  was  practically  finished  on  July  15,  1915,  on  which  date 
the  Winston  Bros.  Co.  completed  their  contract  for  the  excavation 
of  30  miles  of  the  main  canal.  The  structures  on  this  portion  of  the 
canal  had  meantime  been  completed  by  Government  forces.  Water 
was  turned  into  the  main  canal  in  June,  1915,  and  the  worlwof  sea-. 
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soiling  and  priming  was  carried  on  during  the  fall  of  1915  and 
spring  of  1916. 

Main  canal^  division  4. — Contracts  for  the  excavation  of  10  miles 
of  the  main  canal  between  stations  1933  and  2437  (specifications 
297)  were  completed  in  September,  1915,  and  for  the  excavation  of 
the  following  9  miles  (specifications  320)  in  June,  1916.  The  fol- 
lowing structures  on  this  division  were  completed  by  Government 
forces :  Three  main  canal  flumes,  5  overshot  flumes,  3  highway 
bridges,  8  inlet  structures,  4  vitrified-pipe  culverts,  and  3  corrugated- 
iron  culverts.  Bids  were  opened  on  May  23, 1916  (specifications  335) , 
for  furnishing  and  erecting  a  60-inch  wood  stave  pipe  siphon  3,950 
feet  in  length  across  East  Salt  Creek  Valley,  and  contract  entered 
into  with  the  successful  bidder  on  June  22.  Work  was  in  progress 
at  the  end  of  the  fiscal  year  by  Government  forces  on  grading  for  the 
foundations  of  this  pipe  and  on  the  erection  of  a  trestle  at  East  Salt 
Creek.  In  June,  1916,  a  10-mile  extension  of  the  project  telephone 
line  to  the  main  canal  crossing  of  the  Uintah  Railway  was  completed. 

Lateral  system, — In  the  first  lateral  district  contract  for  the  exca- 
vation of  65  miles  of  laterals  (specifications  297)  was  completed  on 
September  8, 1915.  Bids  were  opened  on  July  1,  1915,  for  20  miles  of 
laterals  in  the  second  district,  and  contracts  executed  with  seven 
small  contractors,  this  work  having  been  advertised  in  small  sched- 
ules with  the  restriction  that  only  one  schedule  would  be  awarded  to 
a  bidder.  The  last  of  these  contracts  was  completed  in  March,  1916. 
Bids  for  the  excavation  of  an  additional  35  miles  of  laterals  in  this 
district  were  opened  on  November  4,  1915  (specifications  320),  and 
contracts  for  this  work  were  awarded  to  eight  small  contractors,  one 
of  whom  failed  te  qualify.  All  except  four  of  these  contracts  were 
completed  on  June  30,  1916,  and  work  is  now  in  progress  on  those 
remaining. 

The  construction  of  lateral  structures  was  continued  throughout 
the  year  by  Government  forces.  The  following  structures  wer^  com- 
pleted :  Nine  lateral  head  gates,  479  drops,  543  turnouts,  and  207  mis- 
cellaneous minor  structures.  The  priming  and  puddling  of  the 
laterals  and  structures  in  the  first  lateral  district  were  carried  on 
during  the  fall  of  1915  and  spring  of  1916.  On  June  30,  1916,  the 
lateral  system  in  the  first  district  was  96  per  cent  complete,  and 
laterals  for  supplying  10,000  acres  in  the  second  district  were  85 
per  cent  complete.  Location  surveys  are  in  progress  in  the  third 
lateral  district,  and  advertisement  for  the  earthwork  will  be  issued  at 
an  early  date. 

SEEPAGE  AND  DBAIKAGE. 

Soon  after  water  was  turned  into  the  main  canal  in  June,  1915, 
considerable  leakage  developed  through  the  shale  cuts,  affecting  a 
small  area  of  the  improved  lands  in  the  Mesa  County  irrigation 
district,  as  well  as  some  of  the  unimproved  project  lands.  Steps  were 
taken  at  once  to  relieve  this  situation  by  plowing,  harrowing,  and 
rolling  the  bottom  of  the  canal,  and  covering  the  exposed  shale  on  the 
slopes  with  fine  material.  This  work  was  continued  during  the  win- 
ter of  1915-16  and  spring  of  1916.  All  shale  cuts  on  divisions  2  and  3 
were  treated  in  this  manner  and,  in  addition,  a  considerable  amount 
of  material  was  scraped  into  the  canal  for  silting  purposes.  With 
the  operation  of  the  canal  during  the  season  of  1916  a  marked  im- 
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provement  in  seepage  conditions  was  apparent.  Several  tracts  in  the 
Mesa  County  district  which  were  seeped  in  1915  are  now  entirely 
dry.  A  survey  of  the  seeped  area  in  June,  1916,  showed  a  total  of 
275  acres  of  project  lands  affected.  Preparation  is  being  made  for 
the  installation  of  a  silting  plant  to  further  reduce  the  leakage  from 
the  main  canal. 

Investigations  in  Ghrand  VdUey  Drainage  District. — Contract  with 
the  Grand  Valley  Drainage  District  providing  for  the  preparation 
by  the  Beclamation  Service  of  designs  and  estimate  of  a  drainage 
system  for  the  district  and  the  repayment  by  the  district  of  the  cost 
of  this  work  was  entered  into  by  tne  Secretary  under  date  of  Decem- 
ber 13,  1915.  Field  work  was  started  in  March,  1916,  and  prosecuted 
vigorously  during  the  balance  of  the  fiscal  year.  On  June  30,  1916, 
practically  the  entire  district  had  been  covered  by  borings  and  test 
wells  at  frequent  intervals,  and  profiles  of  the  ground-water  level 
had  been  prepared.  The  investigations  indicate  that  a  large  per* 
centage  of  the  land  in  the  district  is  seriously  waterlogged  and  in 
immediate  need  of  drainage. 

BCONOMIES  07  GOVSBNMEKT  WQ]^ 

The  larger  and  more  hazardous  features  of  this  project,  such  as 
the  Grand  Siver  Dam,  tunnels,  siphons,  and  flumes,  were  constructed 
by  Grovemment  forces  without  previous  advertisement,  for  the  reason 
that  the  service  already  owned  the  necessary  construction  plant, 
which  was  available  for  transfer  from  near-by  projects.  The  risks 
involved  in  this  class  of  work  are  large  and  can  be  carried  by  the 
Government  at  a  lower  cost  than  by  contractors,  who  must  bid  high 
enough  to  provide  for  all  contingencies.  While  no  definite  state- 
ment can  be  made  of  the  total  savings  effected  by  the  performance  of 
this  work  by  Government  forces,  it  is  believed  that  the  unit  costs  of 
the  completed  work  compare  favorably  with  the  costs  of  similar  w^ork 
performed  by  contract,  and  that  on  many  of  the  features  material 
savings  resulted. 

One  specific  saving  which  may  be  cited  was  effected  in  handling 
20,000  cubic  yards  of  gravel  for  the  lining  of  tunnels  No.  2  and  No.  3. 
The  lowest  bid  received  for  loading  and  hauling  this  gravel  was  42^ 
cents  per  cubic  yard.  This  bid  was  rejected  and  the  work  performed 
by  Government  forces  at  a  cost  of  33  cents,  a  saving  of  9  J  cents  per 
yard,  which  represents  a  total  saving  to  the  project  of  $1,900. 

OPERATIOK  AND  MAINTENANCE. 

Water  was  first  turned  into  the  main  canal  in  June,  1915.  and 
(luring  the  remainder  of  the  season  a  small  flow  was  maintained  for 
the  purpose  of  seasoning  and  priming  the  first  37  miles  of  tlie  main 
canal  and  the  laterals  in  the  nrst  lateral  district.  No  attempt  was 
made  to  maintain  a  continuous  flow,  but  water  was  furnished  inci- 
dentally to  all  landowners  desiring  to  make  use  of  it.  About  400 
acres  were  irrigated  during  the  fall  of  1915.  Beginning  with  the 
season  of  1916  the  regular  operation  of  the  project  was  commenced, 
water  being  available  for  14,500  acres  of  land  in  the  first  hiteral  dis- 
trict. All  water  is  furnished  on  a  rental  basis  at  the  rate  of  40  conts 
per  acre-foot.  On  June  30,  1916,  water-rental  applications  for  2,757 
acre-feet  of  water  had  been  made,  covering  approximately  2,576 
acres  of  land.  C^  n,f^n\o 
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SETTI4EMENT. 

No  public  notices  have  been  issued  for  this  project  and  no  Gov- 
ernment lands  are  open  to  entry.  A  few  transfers  of  private  lands 
have  been  effected,  but  few  new  settlers  have  been  secured,  and  the 
settlement  of  the  project  as  a  whole  is  progressing  very  slowly. 

FBINCIPAL  CBOPS. 

No  crops  were  matured  on  the  project  during  the  season  of  1915. 
The  principal  growing  crops  in  the  season  of  1916  are  wheat,  oats, 
sugar  beets,  alfalfa,  and  fruit,  the  latter  consisting  of  orchards  for- 
merly irrigated  by  pumping  from  private  canals.  The  crop  outlook 
on  older  cultivated  lands  is  good,  but  crops  on  the  new  lands  are 
in  only  fair  condition,  due  to  unfavorable  weather  conditions  during 
the  fore  part  of  the  season  and  to  lack  of  humus  in  the  soil  of  the  raw 
lands. 

FINANCIAL  STATEMENT. 


(Financial  statement  in  detail,  showing  assets,  liabilities,  reserves,  and  capital,  given  in 

appendix,  p.  700.) 

Feature  costs  of  Or  and  Valley  project  to  June  30^  1916, 


Feature. 


Sabfea- 
ture. 


Prlndpa] 
feature. 


Examination  and  surveys 

Canal  system: 

Prellmlnarv  and  general  work.. 

Diversion  dam  and  head  works. 

Tunnels 

Main  canals 

Flumes 

Bridges 

Siphons 

Wasteways 

Culverts  and  drains 


Lateral  system: 

Preliminary  and  general  work. . 

Head  works 

Laterals  and  sublaterals 

Flumes 

Siphons 


Drainage  system: 

Preliminary  and  general  work  (project) 

Open  drains 

Preliminary  and  general  work  (Grand  Valley  drainage  district). 

Flood  protection:  Preliminary  and  general  work 

Farm  units:  Preliminary  and  general  work 

Permanent  improvements  and  land: 

Buildings 

Roads 

Bridges 


Telephone  system:  Telephone  lines 

Operation  and  maintenance  during  construction.. 
Plant  accounts 


Gross  cost  of  construction  of  project  to  June  30, 1016. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  grazing  and  farming  lands 

Rentals,  power,  and  light 

Rentals  of  irrigation  water, 

Rentals  of  telephones  and  tolls 

Forfeitures  by  defaulting  bidders  and  contractors 

Other  revenues,  unclassified 

Profit  on  mess-house  operations 

Profit  on  mercantile-store  operations 

Profit  on  hospital  operations 


S293,897.81 
498,570.86 
704,786.53 
723,777.04 
68,109.33 
33,652.59 
67,692.35 
26,600.74 
75,478.00 


15,771.49 

2,562.03 

180,831.81 

'154.81 

2,172.96 


2,153.46 

164.57 

10,853.33 


685.07 
5,502.28 
6,206.23 


Net  cost  of  construction  of  project  to  June  30, 1916 ^^^ 2,804,969.74 

W  P    


1,327.86 

l,4n.74 

259.92 

1,187.80 

15.65 

230.00 

4.50 

10,667.23 

1,206.05 

3,196.74 


109,745.12 


2,492,625.25 


201,4«3.ie 


13,171.36 

635.64 

3,530.82 


12,392.58 
11,818.16 
4,650.40 
14,470.90 


2,824,539.23 


19,569.49 
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Entimated  cost  of  contemplated  work.  Grand  Valley  project,  during  jfUtcaZ  year 

1917. 


Features. 


Examination  and  survesrs:  Preliminary  and  general  work. 

Pumping  for  irrigation:  Preliminary  and  general  work 

Canal  Bystem: 

Preliminary  and  general  work 

Diversion  dam  and  head  works 

Main  canals 

Flumes 

Bridges 

Siphons 

wasteways 

Oulverts  and  drains 


Lateral  system: 

l^liminary  and  general  work. 

Head  works 

Laterals  and  sublaterals 

Flumes 

Siphons 


Drainage  system: 

Preliminary  and  general  work.. 

Open  drains 

Closed  drains 

Bridges 


Flood  protection: 

Preliminarjr  and  general  work.. 
Levees  and  dikes 


Farm  units:  Preliminary  and  general  work.. 
Permanent  improvements  and  land: 

Buildings 

Roads 

Bridges 


Telephone  system:  Telephone  lines 

OperaticHi  and  maintenance  during  construction  (water  rental). 

Hospitals 


Subfea- 
ture. 


114,900 
15,000 
16,250 
10,500 
2,5fi0 
32,310 
4,590 
3,890 


8,000 
3,690 

81,235 
1,190 

51,000 


40,000 

30,000 

15,000 

5,000 


Principal 
feature. 


Total. 


$4,400 
S.000 


100,000 


144,176 


90,000 


15,000 
6,000 


3,000 
1,000 
45,500 
1,000 
1,000 

4  in,  075 
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F.  D.  Pyle,  project  manager,  Montrose,  Colo. 

LOCATIOK. 

CJounties :  Montrose  and  Delta.  * 

Townships :  15  S.,  Rs.  04  to  96  W.,  sixth  principal  meridian ;  48  to  51  N.,  Rs.  7  to 
12  W.,  New  Mexico  meridian. 

Railroad :  Denver  &  Rio  Grande. 

Railroad  stations  and  estimated  population  January  1,  1916 :  Montrose,  8,400 ; 
Olathe,  600 ;  and  Delta,  2,500. 

WATER  SUPPLY. 

Sources  of  water  supply :  Gunnison  and  Uncompahgre  Rivers. 

Area  of  drainage  basins:  Gunnison  River,  3,850  square  miles;  Uncompahgre 
River,  500  square  miles. 

Run-off  in  acre-feet:  April  to  November,  inclusive,  Gunnison  River  at  River 
Portal  (3,850  square  miles),  1905  to  1915:  Maximum,  1,798,000;  minimum, 
875,000;  mean,  1,398,000.  Uncompahgre  River  at  Port  Crawford  (500  square 
mUes),  1896-1899,  1903-1905,  190&-1915:  Maximum,  256,700;  minimum,  124,000; 
mean,  169,900. 

LANDS  OPENED  FOB  IRRIGATION. 

One  hundred  and  sixty-eight  farm  units  were  opened  to  entry  on  September  1, 
1915.  All  lands  irrigated  from  canals  operated  by  the  Reclamation  Ser>'ice  are 
furnished  water  under  rental  contracts.  All  unentered  units  were  again  with- 
drawn from  entry  on  October  8,  1915. 

AGRICULTURAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916 :  Esti- 
mated at  85,000  acres. 

Area  under  rental  contracts,  season  of  1916 :  Estimated  at  85,000  acres. 

Area  irrigated,  season  of  1915 :,  41,463  acres. 

Length  of  irrigating  season :  From  April  1  to  October  31,  214  days,  on  all  Gov- 
ernment canals  except  the  Loutsenhizer,  under  which  the  season  ends  Novem- 
ber 15. 

Average  elevation  of  irrigable  area :  5,5(X)  feet  above  sea  level. 

Rainfall  on  irrigable  area :  16  years,  average  9.33  inches ;  1915,  at  Montrose, 
8.98  inches. 

Range  of  temperature  on  irrigable  area :  —25**  to  98°  P. 

Character  of  soil  of  Irrigable  area :  Red  sandy  gravel,  adobe,  and  clay  loam. 

Principal  products :  Alfalfa,  grain,  fruits,  sugar  beets,  potatoes,  and  vegetables. 

Principal  markets :  Denver,  Colo. ;  Chicago,  111. ;  and  local  mining  camps. 

CHRONOLOGICAL  SUMMARY. 

Reconnoissance  and  preliminary  surveys  begun  in  June,  1901. 

Construction  recommended  by  director  March  7,  1903. 

Construction  conditionally  authorized  by  Secretary.  March  14,  1903. 

Construction  authorized  by  Secretary,  June  7,  1904. 

Contract  for  construction  of  Gunnison  Tunnel  approved  October  18,  1904. 

First  irrigation  by  Reclamation  Service,  season  of  1908. 

Crunnison  Tunnel  completed  for  present  use  June,  1910. 

Gunnison  River  diversion  dam  completed  January,  1912. 

Entire  project  69.3  per  cent  completed  June  30,  1916. 
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HLBIOATION  PLAN. 

The  irrigation  plan  of  the  Uncompahgre  Valley  project  provides  for  the  diver- 
sion of  water  from  the  canyon  of  Gunnison  River  by  means  of  a  tunnel  about 
6  miles  long  and  a  canal  11  miles  long  to  supplement  the  flow  of  Uncompahgre 
River,  and  in  addition  thereto  the  utilization  of  all  waste,  seepage,  spring,  per- 
colating, and  return  water  arising  within  the  project  in  tlie  irrigation  of  lands 
in  Uncompahgre  Valley.  To  distribute  the  waters  of  the  Uncompahgre  and 
Gunnison  Rivers  thus  combined  the  plan  provides  for  the  purchase,  enlarge- 
ment, and  extension  of  the  more  important  private  canals  taking  water  from 
Uncompahgre  River  and  for  supplementing  them  by  laterals  diverting  from  the 
South  C^mal  and  by  high-line  canals,  one  on  either  side  of  the  valley,  taking 
water  from  Uncompahgre  River. 

The  surveys  for  and  diamozid-driUing  investigation  of  the  Taylor  Park  Reser- 
voir have  been  completed,  but  no  construction  work  has  been  undertaken.  The 
diversion  dam  in  the  Gunnison  River  is  completed.  The  Gunnison  tunnel  is 
completed  to  the  extent  necessary  for  its  present  use;  there  remains  about 
45  per  cent  of  the  length  of  the  tunnel  to  be  lined  with  concrete.  The  South, 
West,  Montrose  &  Delta,  Selig,  East,  and  Garnet  Canal  systems  ore  completed, 
except  for  the  installation  of  measuring  and  other  minor  structures,  and  the 
excavation,  enlargement,  and  extension  of  a  few  small  laterals.  The  I^utsen- 
hizo'  Canal  system  is  completed,  except  for  the  building  of  one  small  lateral, 
the  installation  of  measuring  devices  and  other  minor  structures,  and  the  pur- 
chase of  outstanding  Loutsenhizer  water  rights.  The  excavation  of  and  build- 
ing of  structures  on  the  main  line  of  the  Ironstone  Canal  system  have  been 
completed,  and  -considerable  progress  has  been  made  in  building  the  lateral 
system  and  in  purchasing  outstanding  shares  of  the  old  Ironstone  and  Ironstone 
extension  ditches. 

SUIOCABT  OF  OEKEBAL  DATA  FOB  XTNCOMPAHGBE  PBOJECT  TO 

JX7NE  30,«1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 140, 000 

Public  land  entered  June  30,  1916 25,  578 

Public  land  withdrawn  June  30,  1916 12, 674 

Private  land  June  30,  1916 101,  748 

Acreage  service  could  have  supplied  season  of  1915 62,147 

Addition  in  fiscal  year  1916 22, 853 

Estimated  addition  in  fiscal  year  1917 10, 000 

Estimated  acreage  service  can  supply  July  1,  1917 95, 000 

Acreage  actually  irrigated  season  of  1915 41,463 

Acreage  cropped  under  irrigation  season  of  1915 40, 553 


Crops: 

Value  of  irrigated  crops,  season  of  1915 $1, 044, 915 

Value  of  irrigated  crops  per  acre  cropped $25. 76 

Finances: 

Estimated  cost  of  completed  project $9,409,000 

Total  construction  cost  to  June  30,  1916 $6,479,051.43 

Per  cent  complete  June  30,  1916 09. 3 

Appropriation  for  fiscal  year  1917,  total $288, 000 

Allotment  for  construction  fiscal  year  1917 $297, 400 

Estimated  per  cent  complete  June  30,  1917 72 

Announced  construction  charges  per  acre (') 


Appropriation,  fiscal  year  1916 $469, 000. 00 

-  Ejqpendltures  during  fiscal  year  chargeable  to 
1916  appropriation : 

Disbursements $345, 081.  89 

Transfers , 19, 652. 73 

$364, 734.  62 

Registered   liabilities   chargeable   to    1916 

appropriation 38, 700.  67 

Ck)ntract    obligations    wholly    covered    by 

1916  appropriation ^ 708.  30 

$404,  203.  59 


Uhcpcnmbered  balance^  July  1, 1916 $64, 796. 41  t 

^  No  poblle  notice  issued.  ^ 
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Repayments : 

Water  rental  charges — 

Accrued  to  June  30,  1916 $369, 741.  51 

Collected  to  June  30,  1916 $369, 741.  51 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1010 15,  000 

Cost  of  drainage  works  to  June  30,  1916  (surveys) ^ $2, 792.  35 

HISTOBY   OF    CONSTBXTCTION   AND   ENGINEEBINO   FEATXTBES. 

TUNNEL   ROAD   AND   TELEPHONE  LINE.  ' 

Work  on  the  final  location  of  the  tunnel  and  of  a  wagon  road  to 
Eiver  Portal  was  begun  promptly  after  the  authorization  of  the 
project.  The  construction  of  the  wagon  road,  a  necessary  preliminary 
to  work  at  Eiver  Portal,  was  commenced  in  July  and  completed  in 
October,  1904,  by  Government  forces. 

A  telephone  line  was  constructed  by  contract  in  November  and 
December,  1904.  The  line,  which  is  24.42  miles  long,  extends  from 
Montrose  to  the  west  portal  of  the  tunnel,  thence  to  Cedar  Creek  sta- 
tion and  Eiver  Portal.  A  branch  from  this  line  extends  along  the 
south  canal  to  Uncompahgre  Eiver. 

GUNNISON  TUNNEL. 

The  western  end  of  Gunnison  Tunnel  is  located  on  the  Marshall 
Pass  line  of  the  Denver  >&  Eio  Grande  Eailroad,  and  the  eastern  end 
is  located  in  the  canyon  of  Gunnison  Eiver  and  is  reached  by  a  wagon 
road.  The  tunnel  takes  water  from  Gunnison  Eiver,  the  bottom  of 
the  intake  being  about  7  feet  below  the  low-water  line,  and  delivers  it 
in  Uncompahgre  Valley. 

The  tunnel  is  30,645  feet  in  length  and  has  a  uniform  grade  of 
2.02  in  1,000,  the  upper  end  being  6,433  and  the  lower  end  6,371  feet 
above  sea  level;  the  bottom  is  flat  and  10  feet  in  width;  the  straight 
sides  are  10  feet  high  and  batter  outward  toward  the  top  6  inches  in 
10  feet,  and  the  roof  is  arched  with  a  span  of  11  feet  and  a  rise  of  2^ 
feet  within  the  cement  lining.  The  entire  area  of  the  cross  section 
inside  the  masonry  is  122  sauare  feet,  the  water-carrying  cross  section 
is  estimated  at  100  square  leet,  and  the  flow  of  water  that  can  be  de- 
livered through  the  tunnel  is  estimated  at  1,200  second-feet. 

Proposals  lor  the  construction  of  the  Gunnison  Tunnel  were  opened 
October  5, 1904,  and  a  contract  for  the  work  was  executed  on  Novem- 
ber 21, 1904.  The  contract  provided  for  the  excavation  and  lining  of 
30,582  feet  of  tunnel  and  oi  a  cut  at  the  west  portal  1,950  feet  long, 
with  a  maximum  depth  of  excavation  of  49  feet.  Excavation  was  be- 
gun on  January  11,  1905. 

About  the  middle  of  May,  1905,  15  per  cent  of  the  contract  time 
had  elapsed  and  less  than  4.5  per  cent  of  the  work  had  been  accom- 
plished. Neither  the  organization  develo|)ed  nor  the  mechanical 
plant  installed  were  adequate  for  the  work,  and  the  contractors  were 
m  financial  difficulties.  The  contract  was  therefore  suspended,  and 
on  May  27,  1905,  the  Eeclamation  Service  undertook  the  continua- 
tion of  the  tunnel. 

Working  facilities  were  bettered  as  fast  as  circumstances  would 
permit.    Equipment  and  tools  urgently  needed  were  purchased,  and 
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Hxb  organizatioii  was  improyed  and  increased.  Proposals  for  the 
completion  of  the  work  were  invited,  to  be  opened  on  September 
26,  1905,  and  pending  the  opening  oi  proposals  very  little  chanse 
was  made  in  the  methods  of  tmmeT  excavation.  The  three  proposi3s 
opened  on  September  26  were  reiected  and  the  decision  made  to 
complete  the  tunnel  by  forces  working  under  the  direct  supervision 
of  the  engineers  of  the  Beclamation  S^vice. 

Ghmnison  Tunnel  was  driven  at  four  headings,  as  follows:  Head- 
ing No.  1,  driven  westward  from  the  east  portal  for  a  distance  of 
10,879  feet ;  heading  No.  2  driven  eastward  from  the  main  shaft  for 
a  distance  of  14,824  feet;  heading  No.  3  driven  westward  from  the 
main  shaft  for  a  distance  of  1.696  feet,  and  heading  No.  4  driven  east- 
ward from  the  west  portal  lor  a  distance  of  8,246  feet.  The  main 
shaft  is  located  4,942  feet  from  the  west  portal,  and  headings  8  and  4 
were  driven  to  the  meeting  point  on  July  4,  1906,  about  14  months 
after  the  work  was  taken  over  by  the  service.  During  tiiis  interval 
heading  No.  2  had  been  driven  eastward  from  the  main  shaft  nearly 
1  mile.    Headings  1  and  2  were  connected  on  July  6, 1909. 

The  water  and  ventilating  pipes  were  then  removed  and  the  work 
of  enlargement  to  full  section  was  begun.  The  enlargement,  trim- 
ming, and  cleaning  of  the  tunnel  was  completed  in  March,  1910.  By 
June  30,  1910,  the  concrete  lining  for  all  timbered  sections  and  all 
rock  sections  where  rapid  disintegration  would  be  likely  to  occur  had 
been  completed. 

OimNISON   BIVEB   WEIB. 

In  order  to  maintain  a  full  flow  in  the  Ounnison  Tunnel  during 
the  low  stages  of  the  Gunnison  Eiver,  it  was  necessary  to  construct 
a  diversion  weir  at  the  mouth  of  the  tunnel.  Diamond  drilling 
investigations  durinfi^  the  year  1905  showed  no  bedrock,  and  as  a 
result  a  rock  fill  cnb-tvpe  dam  structure  was  adopted.  The  weir 
is  divided  into  bays,  6  feet  square,  with  a  crest  18  feet  wide  and  240 
feet  long  and  an  apron  42  feet  wide  and  6  feet  below  the  crest.  The 
bottom  of  the  weir  is  4  feet  below  the  river  bed  and  top  of  the  deck 
one-half  foot  below  the  top  of  th^  tunnel  gates.  Concrete  cut-off  walls 
were  built  at  both  ends  of  the  weir  and  a  concrete  fishway  was  pro- 
vided at  the  ^est  end  of  the  structure.  On  the  east  side  of  the  river 
the  weir  is  anchored  to  the  rock  cliff  and  on  the  west  side  to  the 
sluiceway  walls.  The  sluiceway  is  a  concrete  structure  adjoining 
the  intake  to  the  Gunnison  Tunnel  and  is  contracted  by  two  6  by  8 
foot  cast-iron  gates  operated  by  a  geared  hand  hoist.  Construction 
work  was  commencea  during  December,  1910,  and  continued  until 
May,  1911.  Work  was  resumed  during  Au^st,  1911,  and  com- 
pleted during  January,  1912.  The  construction  of  the  weir  involved 
the  excavation  of  10,500  cubic  yards  and  the  placing  of  1,500  cubic 
yards  of  concrete  and  1,700  cubic  yards  of  rock  fill  and  552,000 
feet  b.  m.  of  timber.  One  hundred  and  fifty  cubic  yards  of  grouted 
paving  were  placed  on  the  earth  slopes  above  the  sluiceway  and  175 
cubic  yards  of  rock  fill  dumped  into  depressions  in  the  river  bed  above 
the  weir  during  the  summer  of  1912.  The  collapsible  steel  flash- 
boards  for  maintaining  the  head  in  the  Gunnison  Tunnel  were  in- 
stalled during  the  summer  of  1915.  The  top  of  the  flashboards  when 
in  a  vertical  position  is  4  feet  3  inches  above  the  top  of  the  weir. 
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Each  flashboard  is  3  feet  wide,  and  a  total  number  of  80  were  re- 
quired across  the  crest  of  the  weir. 

SOUTH  CANAL  SYSTEM. 

The  South  Canal  has  a  capacity  of  1,300  second- feet,  is  llj  miles 
in  length,  and  extends  from  the  west  portal  of  Gunnison  Tunnel  to 
the  Uncompahgre  Eiver,  about  9  miles  southeast  of  Montrose,  Colo. 
Its  main  purpose  is  the  conveyance  of  water  from  Gunnison  River  to 
Uncompangre  Eiver  for  distribution  through  other  canals  diverting 
from  that  river.  A  small  amount  of  water,  however,  is  distributed 
directly  from  several  diversion  head  gates  along  the  South  Canal. 

The  Vest  portal  cut  of  Gunnison  Tunnel  is  2,050  feet  in  length  and 
lined  with  concrete.  From  the  portal  cut  to  the  Uncompahgre 
Eiver  the  South  Canal  main  line  consists  of  35,943  feet  of  earth 
canal,  19,394  feet  of  concrete-lined  canal,  five  tunnels  2,663  feet  in 
aggregate  length,  and  a  wooden  flume  336  feet  in  length. 

Proposals  for  the  earthwork  of  approximately  4  miles  of  canal 
comprising  divisions  1  to  9  were  opened  on  September  15,  1904,  and 
three  contracts  for  the  work  were  executed  October  18.  The  work 
under  these  contracts  was  completed,  respectively,  in  April,  June, 
and  September,  1905.  On  August  28,  1905,  proposals  were  opened 
for  the  work  on  divisions  10  So  21,  inclusive,  of  the  South  Canal. 
A  contract  for  the  entire  12  divisions  was  executed  on  September 
30,  1905.  The  contractors  began  work  in  October,  1905,  and  com- 
pleted the  contract  in  October,  1907.  Proposals  for  the  construc- 
tion of  division  22  were  opened  June  1,  1907,  and  a  contract  for  the 
work  was  executed  on  June  3.  This  contract  was  completed  in 
May,  1908.  Miscellaneous  construction  work  on  the  canal  was  done 
under  contract  ahd  some  minor  parts  of  the  work  were  executed  by 
Government  forces. 

A  concrete  spillway  and  wasteway  was  built  at  the  end  of  the 

?ortal  cut  to  throw  the  entire  flow  of  the  Gunnison  Tunnel  into 
!edar  Creek  in  case  of  a  break  along  the  main  line  of  the  South 
Canal.  The  permanent  structures  on  division  18  of  the  main  line  of 
the  South  Canal  were  completed  during  1914  and  1915 ;  these  works 
consisted  of  the  replacing  of  the  386-foot  temporary  flume  with  a 
timber  flume,  full  capacity,  409  feet  long,  and  the  building  of  a  con- 
necting concrete  channel  288  feet  long  between  the  flume  and  Tunnel 
No.  5.  A  number  of  laterals  were  built  from  the  main  line.  AH 
work  on  the  lateral  system  was  accomplished  by  Government  forces 
except  for  the  excavation  of  a  sinall  lateral  2.22  miles  long,  which 
was  accomplished  under  an  informal  contract  dated  December  16, 
1912.  The  Cedar  Valley  system  has  a  maximum  capacity  of  50 
second-feet,  and  consists  of  three  laterals  having  a  total  length  of 
14.32  miles.  Lateral  No.  2  has  a  length  of  4.08  miles  and  a  maximum 
capacity  of  30  second-feet.  The  High  Line  system  consists  of  13.99 
miles  of  main  line  and  9.94  miles  of  laterals,  the  maximum  capacity 
of  which  is  50  second-feet.  The  main  line  and  one  of  the  laterals  of 
this  system  were  private  canals,  transferred  to  the  United  States. 
The  High  Line  canal  diverts  directly  from  the  Uncompahgre  River. 
A  feeder  ditch  from  the  South  Canal  serves  as  an  auxiliary  supply 
to  the  system.     The  construction  of  all  laterals  under  the  South 
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Canal  system  necessitated  the  building  of  a  large  number  of  minor 
structures. 

WEST  CANAL  SYSTEM. 

The  West  Canal  has  a  maximum  capacity  of  120  second- feet,  and 
will  irrigate  7,200  acres  above  the  Montrose  and  Delta  Canal  system 
on  the  west  side  of  the  Uncompahgre  River.  This  system  consists 
of  12.38  miles  of  main  line  and  22.86  miles  of  laterals.  The  excava- 
tion of  the  main  line  between  station  15  and  station  605  was  accom- 
plished under  contract  and  involved  the  removal  of  188,410  cubic 
yards  and  the  driving  of  1,750  feet  of  tunnel.  The  excavation  be- 
tween station  4  and  station  15  and  between  station  605  and  sta- 
tion 649  amounted  to  24,068  cubic  yards,  and  was  removed  by  Gov- 
ernment forces.  The  main  line  diverts  directly  from  the  South 
Canal,  the  flow  being  flumed  over  the  Uncompahgre  River.  An 
auxiliary  supply  can  be  obtained  from  the  Uncompahgre  River 
through  a  feeder  ditch,  which  was  excavated  under  an  informal 
contract  entered  into  under  date  of  November  6,  1915.  The  head- 
works  flume  structure  has  a  total  length  of  760  feet ;  the  river  cross- 
ing is  made  on  four  plate  girder  spans,  supported  on  concrete  piers 
70  feet  center  to  center,  the  balance  of  the  flume  being  supported  on 
the  ordinary  flume  trestle.  The  furnishing  and  erecting  of  the  plate 
girder  spans  was  accomplished  under  an  informal  contract  dated 
February  20,  1915.  All  other  work  along  the  main  line  was  accom- 
plished by  Government  forces  and  consisted  of  the  following:  The 
building  of  a  concrete-lined  channel  crossing  for  the  railroad  and 
county  highway ;  the  excavation  of  a  tunnel  road:  the  straightening 
of  channels  for  Horsefly  and  Happy  Canyon  Creeks;  the  buflding  of 
a  concrete  overdrain ;  the  building  of  a  timber  headworks  and  waste- 
waj  for  the  feeder  ditch ;  the  limng  of  the  tunnel  with  concrete ;  the 
building  of  42-inch  to  24-inch  diameter  concrete  and  corrugated  iron 
pipe  culverts  for  drainage  purposes;  the  building  of  bridges  and 
crossover  flumes;  the  building  of  eight  semicircular  steel  flumes  of  the 
Hess  type,  varying  in  size  from  No.  204  to  No.  168,  and  having  a  total 
length  of  1,492  feet ;  and  the  building  of  one  concrete  and  two  timber 
wasteways.  Numerous  turnouts,  measuring  devices,  and  other  minor 
structures  were  also  installed. 

The  Shavano  lateral  has  a  total  length  of  8.94  miles  and  was 
excavated  under  five  informal  contracts  entered  into  during  Decem- 
ber, 1912,  involving  the  removal  of  34,703  cubic  yards  of  material. 
A  small  tail  ditch  was  excavated  by  Government  forces.  All  struc- 
tures along  the  lateral  were  built  by  Government  forces  and  con- 
dsted  of  the  following:  The  building  of  six  flumes,  having  a  total 
length  of  346  feet,  five  of  which  were  of  the  semicircular  steel  type, 
varjdng  in  size  from  No.  84  to  No.  60,  and  one  of  wood;  and  the 
building  of  one  pipe  culvert,  two  concrete  ditch  culverts  and  over- 
drains,  and  one  concrete  siphon.  Numerous  minor  structures,  such 
as  bridges,  drops,  measuring  devices,  etc.,  were  also  built. 

The  West  Canal  extension  has  a  total  length  of  6.73  miles.  All 
work  on  this  lateral  was  accomplished  by  Go^  ernment  forces  except 
for  the  driving  of  800  linear  feet  of  tunnel  and  the  excavation  of 
7,544  cubic  yards  of  timnel  approaches,  which  were  accomplished 
under  a  formal  contract  dated  January  29,  1913.    The  exci^vation 
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of  the  lateral  involved  the  removal  of  27,093  cubic  yards.  The  tunnel 
was  lined  with  concrete,  and  numerous  minor  structures  were  built 
on  the  lateral. 

The  West  Canal  eirtension  lateral,  1.98  miles  long  and  involving  the 
removal  of  4,523  cubic  yards,  was  excavated  under  an  informal  con- 
tract dated  September  24,  1913. 

MONTROSE  AND  DELTA  CANAL. 

The  Montrose  and  Delta  Canal  diverts  water  from  Uncompahgre 
Eiver  2  miles  below  the  South  Canal  outlet,  crosses  the  bottom  lands, 
follows  the  bluff  on  the  west,  crosses  Spring  Creek  Mesa,  and  dis- 
charges into  Coal  Creek.  The  natural  channel  of  Coal  Creek  is  used 
for  about  5  miles.  A  timber  dam  then  diverts  the  water  into  an 
extension  of  the  canal  which  follows  the  foot  of  the  small  mesas. 
The  total  length  of  main  line  is  31^  miles,  and  the  system  includes  six 
laterals  aggregating  46^  miles  in  length. 

The  construction  of  the  Montrose  and  Delta  Canal  was  begun  in 
1883  and  completed  to  Coal  Creek  in  1884.  The  extension  was  con- 
structed in  1885  and  1886.  The  system  was  acquired  by  the  United 
States  through  purchase  from  the  Montrose  and  Delta  Canal  Co. 
in  May,  1908.  The  principal  structures,  which  are  all  of  timber, 
are  the  intake,  the  flumes  over  Horsefly,  Dolores,  Happy  Canyon. 
Spring,  and  Dry  Creeks,  and  the  head  gates  for  supplying  the  laterals. 

During  the  winters  of  1908-9  and  1909-10,  the  first  15  miles  of 
canal  were  enlarged  to  practically  double  the  original  capacity, 
107,730  cubic  yards  of  material  being  removed.  The  old  timber  head- 
works  were  torn  out.  A  dike  1,500  feet  long  was  built  to  confine  the 
river  to  a  fixed  channel.  The  dike  was  joined  on  one  end  to  a  sheet- 
piling  wing  wall  leading  from  the  control  weir.  The  control  weir  is 
a  timber  structure,  supported  on  a  pile  foundation,  the  river  be^g 
regulated  by  15  collapsible  flashboard  frames,  which  are  raised  and 
lowered  from  an  operating  bridge.  The  river  intake  is  a  concrete 
structure  controlled  bv  eight  4  by  6  foot  cast-ir6n  gates  operated  with 
hand-wheel  hoists.  A  concrete  retaining  wall  on  the  right  side  of 
the  channel  joins  the  river  intake  with  the  concrete  canal  intake  and 
sluiceway.  The  canal  intake  is  controlled  by  eight  4  by  4  foot  and  the 
sluiceway  by  six  4  by  6  foot  cast-iron  gates  operated  with  handwheel 
hoists.  A  concrete  retaining  wall  was  built  below  the  canal  intake 
and  concrete  retaining  walls  were  built  for  the  main  highway  cross- 
ing. Considerable  excavating  work  was  accomplished  m  maintain- 
ing the  canal  on  the  sidehill  location  between  Happy  Canyon  and 
Ducketts  Basin.  The  old  timber  flume  over  Happy  Canyon  Creek 
was  replaced  with  a  No.  204  twin  semicircular  flume  with  concrete 
approaches. 

A  four-room  section  house  and  outbuildings  were  constructed  in 
Coal  Creek  Valley.  An  A-shape  timber  dam  was  built  acro^  Coal 
Creek  to  divert  water  into  the  extension  of  the  main  line,  the  sluiceway 
is  controlled  by  two  4  by  5  foot  cast-iron  gates  operated  by  geared 
hoists,  and  the  extension  intake  by  three  3.5  by  4  foot  wooden  gates 
operated  by  handwheel  hoists.  Coal  Creek  is  held  in  a  fixed  channel 
at  this  location  by  a  small  dike  550  feet  long.  A  combination  timber 
flume  and  culvert  under  the  extension  canal  was  built  at  Big  Sandy 
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to  i)ass  the  flood  waters  of  that  drainage  basin  under  the  canal.  A 
drain  channel  leading  from  this  structure  to  Dry  Creek  was  also 
built. 

The  Spring  lateral,  having  a  maximum  capacity  of  20  second-feet, 
diverts  direct  from  Spring  Creek  and  is  5.43  miles  long;  several  m^ior 
structures  were  built  on  this  lateral. 

The  Franklin  and  High  Mesa  laterals  having  a  capacity  of  70 
second- feet  and  length  of  8.35  miles,  were  built  to  supply  Franklin 
and  Hiffh  Mesas.  The  principal  feature  of  these  laterals  consists  of 
a  26-indi  inverted  steel  ingot  iron  pipe  siphon  3,808  feet  long :  numer- 
ous drops,  bench  flumes,  and  other  minor  structures  were  built  on 
the  laterals. 

The  King  Lateral  and  Kins  Lateral  Extension  Canals  are  the  high- 
line  canals  on  the  west  side  of  Coal  Creek;  the  maximum  capacity  at 
the  headworks  being  125  seco^id-feet,  and  len^h  21.37  miles.  The 
headworks  are  located  at  the  bottom  of  the  '^  Big  Drop  "  on  the  main 
line  of  this  system  and  consist  of  a  masonry  wall  sunk  across  the 
channel  to  which  was  attached  the  framework  for  a  wooden  weir, 
the  sluiceway  and  intake  being  located  at  one  end.  Two  siphons  were 
built  on  the  King  Lateral  Extension,  one  of  concrete  50  feet  long  and 
the  other  of  36-inch  riveted  steel  pipe  1,416  feet  long  across  Dry  Creek. 
The  construction  of  these  canals  required  the  building  of  24  semi- 
circular Maginnis  steel  flumes,  having  a  total  length  of  4,408  linear 
feet  and  varying  in  size  from  No.  120  to  No.  60.  Numerous  other 
structures,  such  as  wasteways,  drops,  bridges,  etc.,  were  also  built  on 
these  laterals. 

Several  laterals  of  this  system  were  cleaned  out,  enlarged,  and 
extended  to  the  system  below,  in  order  that  all  waste  water  might  be 
utilizei.  Several  other  small  laterals  were  also  built  which  will  even- 
tually be  fed  from  the  Ironstone  canal  system. 

LOrrrSENHIZEB  CANAL  SYSTEM. 

The  Loutsenhizer  Canal  was  the  third  largest  of  all  the  private 
canals  that  diverted  water  from  the  Uncompahgre  River.  At  the  time 
of  purdiase  the  system  included  26.3  miles  of  main  line  and  12.3  miles 
of  laterals.  The  Loutsenhizer  Canal  was  built  in  1883  by  O.  D.  Lout- 
senhizer and  subsequently  purchased,  enlarged,  and  extended  by  the 
Loutsenhizer  Canal  Co.  The  canal  was  purchased  by  the  X3nited 
States  in  September,  1908. 

The  Loutsenhizer  canal  system  as  now  developed  irrigates  all  lands 
between  the  South  and  Selig  Canal  systems,  and  includes  7.35  miles 
of  main  line  and  15.85  miles  of  laterals.  The  old  headworks  were  re- 
placed with  a  timber  structure  controlled  by  six  3.5  by  4  foot  wooden 
gates  operated  by  hand  wheel  hoists,  the  sluiceway  being  controlled 
by  a  7.5  by  6  foot  steel  gate  operated  by  a  geared  hand  hoist.  The  old 
timber  flume  over  Cedar  Creek  was  replaced  with  a  new  timber  struc- 
ture 96  feet  long  and  two  timber  chutes  were  built  to  replace  shale 
drops  having  a  total  fall  of  72  feet.  The  old  timber  dam  was  repaired 
and  an  apron  added,  and  a  foot  bridge  built  across  the  river.  A  sec- 
tion house  was  built  at  the  headworks.  A  feeder  channel  was  built 
out  of  Cedar  Creek  into  the  main  line.  Numerous  other  minor  struc- 
tures were  built  to  replace  minor  structures  on  the  old  ditches. 
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This  system  will  irrigate  all  lands  on  the  east  side  of  the  Uncom- 
pahgre  River  between  the  Loutsenhizer  and  East  Canal  systems. 
The  old  Selig  or  Eckerly  Canal  was  acquired  by  the  Government 
during  1914  and  irrigated  a  few  thousand  acres  on  North  Mesa. 
The  main  line  of  the  new  system  follows  the  old  canal  for  a  distance 
of  e3.4  miles  and  is  19.63  miles  long,  being  divided  for  construction 

Purposes  into  three  divisions  as  follows:  Selig  Canal,  3.36  miles  long; 
Jpper  Seliff  Extension  Canal,  3.73  miles  long;  and  the  Lower  Selig 
Extension  Canal,  12.54  miles  long,  The  excavation  of  the  Selig  and 
nearly  all  of  the  Upper  Selig  Extension  Canals  was  accompfisihed 
under  a  formal  contract  dated  August  7,  1914,  involving  the  excava- 
tion of  180,362  cubic  yards.  Schedule  9,  or  the  chute  section  of 
the  Upper  Selig  Extension  Canal,  was  excavated  under  an  informal 
contract  dated  May  29, 1914,  3,001  cubic  yards  being  excavated.  The 
controlling  works  out  of  the  Uncompahgre  River  are  located  near 
a  county  oridge  and  the  river  is  confined  to  a  fixed  channel  by 
means  of  sheet  piling,  which  connects  both  ends  of  the  controlling 
works  with  the  bridge  abutments.  The  headworks  proper  is  a  tim- 
ber structure,  supported  on  a  pile  foundation,  and  the  flow  is  con- 
trolled by  12  gate  openings  3  feet  2  inches  wide  by  4  feet  high,  oper- 
ated by  handwheel  hoists.  The  river-controlling  works  consist  of 
a  collapsible  flashboard  dafai  of  21  frames  supports  on  a  pile  founda- 
tion, the  flashboard  frames  being  operated  from  a  bridge.  The  main 
line  is  carried  under  the  railroad  by  a  lined  channel,  the  tracks  bein^ 
supported  by  20-inch  I-beams.  Combination  timber  flumes  and 
drops  were  built  to  carry  the  main  line  and  Upper  Selig  Extension 
over  Cedar  Creek  and  the  Loutsenhizer  arroyo,  respectively.  A 
timber  chute  1,021  feet  long  was  built  on  Schedule  9  of  the  "CTpper 
Selig  Extension  Canal.  Five  timber  drops  and  other  minor  struc- 
tures were  also  built  on  these  canals. 

The  Eckerly  lateral  diverts  from  the  main  line  at  the  beginning 
of  the  Upper  Selig  Extension  Canal.  This  lateral  has  a  maximum 
capacity  of  90  second  feet  and  length  of  7.57  miles.  Its  excavation, 
together  with  the  excavation  of  8.32  miles  of  sublaterals  and  the 
building  of  the  necessary  structures,  was  accomplished  by  Govern- 
ment forces. 

An  informal  contract  was  entered  into  under  date  of  Janiwry  30, 
1915,  for  the  excavation  of  Lateral  No.  3  of  the  Upper  Selig  Ex- 
tension Canal,  14,633  cubic  yards  being  excavated. 

A  formal  contract  was  entered  into  under  date  of  December  22, 
1913,  for  the  excavation  of  the  Lower  Selig  Extension  Canal  be- 
tween station  0  and  station  120,  29,675  cubic  yards  being  excavated. 

A  formal  contract  was  entered  into  under  date  of  May  10,  1913, 
for  the  excavation  of  the  Lower  Selig  Extension  Canal  between 
station  120  and  station  466-|-75,  and  the  excavation  of  3.4  miles  of 
the  Peach  Valley  lateral.  This  work  involved  the  removal  of  191,080 
cubic  yards  and  the  driving  of  930  linear  feet  of  tunnel. 

Two  formal  contracts  were  entered  into,  one  under  date  of  Feb- 
ruary 5,  1915,  and  the  other  under  date  of  February  6,  1915,  for  the 
excavation  of  the  Lower  Selig  Extension  Canal,  between  station 
466-1-75  and  station  704-f50,  and  the  excavation  of  laterals  and  sub- 
laterals  on  this  canal ;  this  work  involved  the  excavation  of  lip^8 
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cubic  yards.  The  completion  of  the  Lower  Selig  Extension  Canal 
required  the  lining  of  the  four  tunnels  with  concrete  and  the  building 
of  concrete  approaches  to  these  tunnels;  the  building  of  a  combina- 
tion timber  flume  and  drop ;  the  building  of  two  flumes  with  concrete 
approaches,  one  of  No.  168  flume,  608  feet  long,  and  the  other  of  No. 
156  flume,  459  feet  long;  and  the  building  of  other  minor  structures. 
AU  structures  on  this  system  were  built  and  several  small  laterals, 
not  previously  listed,  were  excavated  by  Government  forces. 

IRONSTONE  CANAL  SYSTEM. 

The  Ironstone  Canal  system  will  irrigate  all  lands  on  Ash  and 
California  Mesa  below  the  Montrose  and  Delta  system.  The  Iron- 
stone ditch,  the  second  largest  private  ditch  diverting  from  the 
Uncompahgre  Eiver,  was  not  acquired  by  the  service  until  the  sum- 
mer of  1915.  No  construction  work  was,  therefore,  accomplished 
until  the  fall  of  that  year,  except  for  the  building  of  a  few  minor 
laterals  fed  from  old  laterals  of  the  Montrose  and  Delta  Canal  sys- 
tem. Up  to  that  time  considerable  survey  work  was  accomplished  in 
locating  alternate  lines  in  the  event  the  old  ditch  would  not  be  unified. 

EAST  CANAL  SYSTEM. 

This  system  will  irigate  all  lands  on  the  east  side  of  the  Uncom- 
pahgre Kiver  between  the  Selig  and  Garnet  Canal  systems.  Its  de- 
velopment utilized  the  lower  portion  of  the  old  Loutsenhizer  ditch 
and  laterals.  The  main  line  has  a  length  of  10.57  miles  and  a  ca- 
pacity of  325  second-feet.  The  excavation  of  schedules  1,  3,  and  7 
was  accomplished  by  Government  forces,  35.350  cubic  yards  being 
removed.  A  formal  contract  was  entered  into  under  date  of  August 
30,  1913,  for  the  excavation  of  3.3  miles  of  the  main  line,  involving 
the  removal  of  81,367  cubic  yards.  The  dredging  excavation  of 
schedules  6  and  8  of  the  old  Loutsenhizer  ditch  was  accomplished 
imder  a  formal  contract  dated  December  14,  1911,  involving  the  ex- 
cavation of  87,067  cubic  yards. 

An  informal  contract  dated  July  27, 1912,  was  entered  into  for  the 
completion  of  the  excavation  on  the  main  line;  8,347  cubic  yards 
were  excavated.  All  five  laterals  from  the  main  line,  having  a  total 
length  of  16.21  miles,  were  excavated  by  Government  forces.  The 
controlling  works  consist  of  two  collapsible  dams,  1,076  linear  feet 
of  sheet  piling  to  confine  the  river  in  a  fixed  channel,  and  a  head- 
works.  The  collapsible  dams  are  suported  on  a  pile  foundation,  each 
dam  consisting  of  16  frames,  which  are  raised  and  lowered  from  an 
operating  bridge.  The  head  works  are  supported  on  a  pile  foundation 
and  controlled  by  10  wooden  gates  3  feet  2  inches  wide  by  4  feet  high. 
The  main  line  parallels  the  river  for  a  short  distance,  and  in  order  to 
prevent  erosion  of  the  banks  it  was  necessary  to  build  480  linear  feet 
of  sheet  piling  protection.  A  timber  wasteway  was  built  near  the 
headworks.  A  concrete-lined  channel  carries  the  canal  under  the 
railroad  tracks,  the  tracks  being  supported  on  20-inch  I-beams.  Divi- 
sion 3  through  the  town  of  Olathe  was  lined  for  its  entire  length  of 
8,900  linear  feet  with  a  bench  flume  in  order  to  prevent  excessive 
seepage.    Two  No.  228  semicircular  steel  bench  flumes,  having  a  total 
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length  of  832  linear  feet,  were  built  to  carry  the  main  line  over 
arroyos.    Numerous  other  minor  structures  were  also  built. 

An  informal  contract  was  entered  into  under  date  of  December  14, 
1914,  for  the  excavation  of  the  East  Canal  waste  ditch;  4,461  cubic 
yards  were  excavated.  The  end  of  the  main  line  marks  the  be- 
ginning of  the  Cade  and  Union  laterals. 

A  formal  contract  was  entered  into  under  date  of  September  4, 
1914,  for  the  excavation  of  the  Cade  and  Union  laterals  and  their 
four  sublaterals.  These  laterals  have  a  total  ca^acit^  of  170  second- 
feet,  a  length  of  26.49  miles,  and  their  excavation  involved  the  re- 
moval of  132,336  cubic  yards. 

An  informal  contract  was  entered  into  under  date  of  September  10, 
1914,  for  the  excavation  of  schedules  1,  2,  and  4  of  the  Garnet  Mesa 
siphon  trench ;  13,060  cubic  yards  were  excavated.  The  excavation 
of  the  blow-off  trench  and  of  schedules  3  of  the  siphon  trench  was 
accomplished  by  Government  forces;  2,159  cubic  yards  were  exca- 
vated. A  contract  was  entered  into  under  date  of  August  29,  1914, 
for  furnishing  and  erecting  8,560  linear  feet  of  32-inch  continuous 
metal-banded  pipe  for  the  Garnet  Mesa  siphon. 

Two  informal  contracts  were  entered  into, .one  under  date  of 
November  21,  1914,  and  the  other  December  8,  1914,  for  the  excava- 
tion of  the  2.92  miles  of  the  Orchard  Mesa  lateral,  which  also  in- 
cluded the  excavation  of  the  Orchard  Mesa  siphon  trench.  An 
informal  contract  was  entered  into  under  date  of  January  27,  1915, 
for  furnishing  and  erecting  1,764  linear  feet  of  17-inch  machine- 
banded  pipe  for  the  Orchard  Mesa  siphon. 

An  informal  contract  was  enterea  into  under  date  of  February 
12,  1915,  for  the  excavation  of  the  Orchard  Mesa  siphon  blow-off 
trench;  1,795  cubic  yards  were  excavated.  Concrete  approaches 
were  built  at  both  ends  of  the  siphons  on  this  system,  and  in  order 
to  prevent  seepage  it  was  necessary  to  line  the  lateral  with  bench 
flume  at  both  ends  of  the  Orchard  Mesa  siphon ;  a  total  of  620  linear 
feet  of  flume  was  placed.  Numerous  minor  structures  were  built  on 
these  laterals.  All  structures  on  the  East  Canal  system  were  built 
by  Government  forces. 

GARNET  GAKAL  STSTIfiM. 

This  private  system,  which  diverts  water  out  of  the  Uncompahgre 
Biver  several  nules  south  of  the  town  of  Delta  and  irrigates  all 
lands  below  the  East  Canal  system,  was  turned  over  to  the  Govern- 
ment for  operation  during  September,  1914.  Considerable  work  was 
required  to  put  the  system  on  a  serviceable  basis.  A  tail  ditch  was 
excavated,  the  main  line  and  laterals  brushed  out,  old  structures  re- 
placed or  repaired,  and  measuring  devices  installed.  Ail  work  was 
accomplished  by  Government  forces. 

TAYLOR  PARK  BESERVOnt. 

During  the  summer  of  1904  plane-table  surveys  were  made  at  the 
Taylor  ?ark  Reservoir  site  on  the  Taylor  River.  During  the  summer 
and  fall  of  1911  a  log  cabin  and  log  stable  were  built  near  the  pro- 
posed dam  site  preparatory  to  the  commencement  of  an  investigation 


Digitized  by  VjOOQIC 


121 

of  the  foundation  materials  at  the  dam  site.  Twelve  test  pits  were 
also  dug  along  the  hillsides  above  the  dam  site  in  order  to  determine 
the  character  of  material  available  in  case  a  hydraulic  fill  dam  was 
decided  upon.  During  the  summer  of  1912  the  topographic,  placer 
claim,  section  line,  contour,  and  traverse  surveys  were  run  out  and 
work  was  commenced  on  the  diamond  drilling,  which  was  completed 
during  the  following  summer.  Nine  holes  in  all  were  driven,  four  at 
the  upper  and  five  at  the  lower  dam  site.  These  holes  varied  from  37 
to  103  feet  in  depth.  The  survey  of  the  Taylor  Park  cut-off  road, 
having  a  total  length  of  4.56  miles,  was  run  out  during  the  summer 
of  1913. 

CONSTBTJCnON  DUBINO  FISCAL  YEAB. 

Taylor  Park  Reservoir. — ^No  construction  work  was  accomplished. 
Hydrographic  investigations  were  continued. 

CrunniBon  River  weir, — ^The  collapsible  steel  flashboards  were  in- 
stalled. 

Gunnison  Tunnel. — ^The  main  shaft  and  small  shaft  of  the  Gun- 
nison Tunnel  were  sealed  up  with  concrete  and  back  filled.  The  in- 
clined ventilating  shaft  was  also  back  filled.  The  hydrographic  de- 
terminations were  continued. 

South  Canal  system. — ^No  construction  work  was  accomplished  on 
the  main  line.  A  few  measuring  devices  and  other  minor  structures 
and  a  timber  chute  were  built  on  the  lateral  system. 

West  Canal  system. — ^A  permanent  feeder  ditch  out  of  the  Un- 
compahgre  Eiver  to  the  West  Canal  was  built.  The  excavation  of 
this  ditdi  was  accomplished  under  an  informal  contract  entered  into 
under  date  of  November  6,  1915,  with  J.  D.  Brock  and  F.  E.  Wig- 
gins. This  work  was  completed  in  December ;  984  cubic  yards  were 
excavated.  The  feeder  ditch  headworks  and  sluiceway  were  built  by 
Government  forces.  Miscellaneous  minor  structures,  such  as  meas- 
uring devices,  etc^  were  built  on  the  lateral  system. 

Montrose  and  Delta  Canal  system. — ^The  Chipeta  ditch  was  turned 
over  to  the  United  States  for  operation  by  the  service  during  the 
spring  of  1916 ;  considerable  work  was  accomplished  on  this  lateral 
in  clearing  and  grubbing  and  replacing  of  old  structures.  Several 
small  laterals  were  extended  in  order  to  provide  wasteways  into  the 
Ironstone  Canal  system.  A  connecting  ditch  2,300  feet  long  between 
the  old  High  Mesa  and  East  Coal  Creek  laterals  was  built;  three 
drops  and  one  chute  were  built  on  this  connecting  ditch.  Miscel- 
laneous minor  structures,  such  as  drops,  bridges,  measuring  devices, 
etc.,  were  built  or  replaced  on  the  lateral  system. 

Louisenhizer  Canal  system. — ^The  North  Mesa  Lateral  Extension 
Siphon  was  completed  during  the  year.  The  excavation  of  the 
siphon  and  blow-off  trenches  was  accomplished  under  an  informal 
contract  with  the  Orman  Construction  Co.,  dated  September  22, 1915 ; 
this  excavation  work  was  completed  in  November,  1,948  cubic  yards 
being  excavated.  The  siphon  pipe  was  purchased  under  an  agree- 
ment with  the  Pacific  TanK  &  Pipe  Co.,  dated  November  10, 1916,  and 
consisted  of  1,727  linear  feet  of  20-inch  metal-banded  redwood  stave 
pipe  with  inserted  joints.  The  siphon  pipe  was  installed  and  trench 
back  filled  by  Government  forces.  Concrete  approaches  to  the  siphon 
were  built,  and  the  8-inch  spiral  riveted  steel  blow-off  pipe,  632  feet 
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long,  was  installed  and  trench  back  filled  during  March.  The  lateral 
at  both  ends  of  the  siphon  was  lined  with  No.  60  semicircular  Magin- 
nisx  smooth  interior  flume,  in  order  to  prevent  seepage  through  the 
mesa ;  a  total  of  1,935  linear  feet  of  flume  was  placed.  Miscellaneous 
minor  structures,  such  as  drops,  bridges,  measuring  devices,  etc:,  were 
built,  or  replaced  on  the  lateral  system.  During  the  year  right  of 
way  for  ditches  was  obtained  as  required,-  and  11  second-feet  of  out- 
standing Loutsenhizer  water  rights  were  purchased.  At  the  close 
of  the  year  the  United  States  has  acquired  approximately  72  per 
cent  of  these  outstanding  water  rights. 
Selig  Oanal  system.— ^\\q  building  of  timber  drops,  bridges,  head 

fates,  chutes,  spill  flumes,  measuring  devices,  etc.,  on  the  Lower  Selig 
Ixtension  Canal  and  laterals  was  completed.  The  Peach  Valley 
lateral  was  located,  and  under  date  of  March  16,  1916,  a  formal  con- 
tract was  entered  into  with  the  Orman  Construction  Co.  for  its  ex- 
cavation, involving  the  removal  of  56,200  cubic  yards  in  a  total  length 
of  9^  miles  of  canal.  This  excavation  work  was  not  completed  dur- 
ing the  fiscal  year.  The  building  of  the  structures  required  on  the 
Peach  Valley  lateral  was  begun  during  the  fiscal  year.  Miscellaneous 
timber  structures,  such  as  drops,  bridges,  turnouts,  wasteways,  checks, 
flumes,  measuring  devices,  and  other  minor  structures  were  built  on 
the  lateral  system. 

Ironstone  Canal  system. — The  final  location,  profile,  cross  section, 
right  of  way,  and  mile  post  surveys  for  the  main  line  and  a  portion 
of  the  lateral  system  w-ere  completed.  The  right  of  way  along  the 
main  line  of  the  Ironstone  Canal  was  cleared  and  grubbed  by  Govern- 
ment forces.  A  contract  was  entered  into  under  date  of  November 
18, 1915,  with  Mendenhall,  Bird  &  Co.  for  the  excavation  of  schedules 
1  and  2  of  the  main  line.  This  work  was  completed  in  March; 
120,039  cubic  yards  were  excavated.  A  contract  was  entered  into 
under  date  of  November  13,  1915,  with  C.  B.  Sherwood  for  the  exca- 
vation of  schedules  3,  4,  and  5  of  the  main  line.  This  work  was  com- 
pleted in  April;  101,163  cubic  yards  were  excavated.  The  main  line 
is  11  miles  in  length. 

The  controlling  works  out  of  the  Uncompahgre  River  were  built 
during  the  fiscal  year  and  consist  of  a  headworks,  control  weir,  and 
wasteway,  all  timber  structures.  The  headworks  and  control  weir 
are  located  at  the  base  of  a  U-shape  bend  in  the  Uncompahgre  Eiver ; 
the  wasteway  is  located  at  the  upper  end  of  one  of  the  arms  and  acts 
as  relief  structure  and  sluiceway  to  the  headworks.  The  wasteway 
is  supported  on  a  pile  foundation  with  sheet  piling  protection  wings, 
and  the  flow  is  controlled  by  four  built-up  steel  roller  gates  7  feet  6 
inches  wide  by  6  feet  high,  operated  by  handwheel  hoists.  The  head- 
works  proper  is  supported  on  a  pile  foundation,  and  the  flow  is  con- 
trolled by  10  gate  openings  3  feet  2  inches  wide  by  4  feet  high  in  the 
clear,  operated  by  handwheel  hoists.  Two  of  the  gate  openings 
are  used  as  a  diversion  for  the  Satisfaction  Canal.  The  river  is  con- 
fined to  a  fixed  channel  by  sheet  piling  wings.  The  river-controlling 
works  consist  of  a  weir  supported  on  a  pile  foundation,  the  river  flow 
being  controlled  by  means  of  needles  placed  in  position  from  an 
operating  bridge.  A  sluiceway  gate  similar  to  the  wasteway  gate 
was  installed  at  the  headworks  end  of  the  control  weir.  The  main 
line  is  carried  over  Dry  Creek  by  a  wooden  flume  14  feet  wide  and 
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92  feet  long,  supported  on  a  pile  foundation.  The  channel  of  Dry 
Creek  was  straightened  out  at  this  point,  involving  the  removal  of 
3,000  cubic  yards.  A  timber  bench  flume  664  feet  long  and  20  feet 
wide  was  built  in  the  main  line  sidehill  section  to  prevent  a  break  in 
the  canal  due  to  sliding  banks. 

The  enlargement  of  the  Ash  Mesa  lateral  and  its  sublaterals  was 
completed  for  a  distance  of  736  miles;  48,363  cubic  yards  were  exca- 
vated. The  following  timber  structures  were  also  built  on  this 
system:  Ash  Mesa  headgate  and  drop,  52  drops,  33  bridges,  71  turn- 
outs and  measuring  devices,  28  crossover  flumes,  7  underdrains,  2 
culverts,  2  combination  structures,  and  1  check.  The  necessary  right 
of  way  was  obtained  as  required  on  the  main  line  and  lateral  system. 
Agreements  were  entered  into  for  the  transfer  to  the  United  States 
of  70  per  cent,  or  225  shares  of  the  Ironstone  Ditch  stock. 

East  Canal  system. — ^Miscellaneous  minor  structures,  such  as  turn- 
outs, cross-over  flumes,  drops,  wasteways,  checks,  culverts,  bridges, 
and  measuring  devices  were  built  on  the  lateral  system. 

Garnet  CancH  system. — No  construcion  work  was  accomplished  on 
this  system  except  for  the  building  of  a  timber  wasteway. 

Drainage  system. — ^The  preliminary  field  surveys  of  the  seeped 
areas  in  the  California  Mesa,  Ash  Mesa,  North  Mesa,  and  Happy 
Canyon  districts  were  begun.  This  work  embraced  the  running  out 
of  53.42  miles  of  profile  line  and  the  boring  of  538  test  holes  in 
which  to  observe  and  measure  the  fluctuation  in  the  ground-water 
elevation.  Thirty-two  linear  feet  of  the  8-inch  experimental  tile 
drain  along  the  South  Canal  were  taken  up,  examined,  and  replaced 
with  new  tile. 

Irrigable  land  surveys. — ^The  field  work  in  connection  with  the 
measurement  and  classification  of  the  irritable  area  and  the  office 
mapping  work  was  prosecuted  continuoudy  throughout  the  year, 
and  is  about  80  per  cent  completed. 

Permanent  tmprovements  and  land. — Very  little  construction 
work  was  accomplished  under  this  feature,  except  for  some  minor 
additions  to  existing  section  houses  and  for  the  removal  and  remodel- 
ing of  tiie  Ironstone  headworks  section  house. 

SEEPAGE  AND  DBAINAOE. 

Considerable  areas  in  the  Uncompahgre  Valley  are  suffering  from 
an  excess  of  ground  water,  largely  caused  by  excessive  and  careless 
use  of  irrigation  water.  This  condition  is  no  doubt  aggravated  by 
the  system  in  use  of  furnishing  water  on  a  continuous  flow  basis. 
The  seeped  lands  are  by  no  means  confined  to  the  river  bottom. 
About  6,500  acres  have  oeen  drained  in  the  valley.  Some  of  this 
work  was  performed  by  the  individual  farmers,  but  all  the  large  un- 
dertakings were  carried  through  by  the  drainage  firm  of  Elliott  & 
Meaker.  The  cost  per  acre  for  drainage  varies  from  $25  to  $75, 
depending  upon  the  distance  the  tile  trenches  have  to  be  carried  be- 
fore securing  an  outlet. 

No  drainage  construction  has  been  accomplished  by  the  service. 
The  preliminary  drainage  surveys  were  begun  during  the  spring  of 
1915. 
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On  March  22, 1909,  proposals  were  issued  for  the  reconstruction  of 
schedule  18  of  the  South  Canal.  Only  one  bid  was  received  for  this 
work  at  an  approximate  price  of  $35,000.  This  bid  was  rejected 
and  a  portion  of  the  work  readvertised,  the  balance  being  accom- 
plished by  Government  forces.  The  total  cost  of  the  work  as  com- 
pleted amounted  to  $29,986.82. 

On  October  21,  1912,  only  one  bid  was  received  for  the  excavation 
of  schedule  2  of  the  West  Canal  extension  approximating  $15,175. 
This  bid  was  rejected  and  work  readvertised.  The  total  cost  oi  the 
work  as  completed  amounted  to  $11,222.40. 

BOABD  AND  OTHEB  BEPOBTS. 


Dfltfl. 


Oct.  18,  1901 

May  13, 1904.... 

July  10, 1904.... 

November,  1904. 
September,  1905. 

Sept.  15, 1905... 

Jan.  5, 1910 

Nov.  12, 1912. . . . 

Feb.  27,  1913.... 
July  15, 1913.... 

Aug.  27, 1913.... 
Nov.  21,  1914.... 
Dec.  12,  1914.... 

Dec.  14, 1914.... 

Do 

1916 


8abJ«ct. 


Geological  report  on  State  tomiel  loca- 
tion. 
Feasibility    of    Uncompahgre    Valley 

project. 
Plans  and  spedflcationa  of  Ommlson 

Tunnel. 

Geological  formation  of  Vernal  Mesa 

Reiectloii  of  bids,  second  advertisement 

Gunnison  Tunnel. 
Report  on  bids  for  excavation  of  South 

Canal. 

Alkali  inveetigaiions 

Concrete  lining  in  Gunnison  Tunnel  and 

South  Canal. 
Proeress,  Uncompahgre  Valley  Project. 
Agricultural  and  eccmamic  inspection 

report,  Uncompahgre  Valley  project. 

Dislntesation  of  concrete 

Unificatian  report 

Uncomphgre  valley  project 

Uncomphgre  water  supply 

Gmmison  Tunnel  capacity 

Board  of  Review  report 


Personnel. 


Whitman  Cross. 

A.  P.  Davis,  George  Y.  Wlaner,  W.  H. 

Sanders. 
W.  H.  Sanders,  George  Y.  Wisner,  J.  H. 

Quinton,  I.  W.  McCoimell. 

C.  E.  Siebenthal. 

W.  H.  Sanders,  J.  H.  Quintan,  C.  H. 

Fitch,  I.  W.  UcConnell. 
W.  H.  Sanders,  J.  H.  Quinton,  A.  L. 

Fellows. 
J.Y.Jewett. 

D.  C.  Henny,  R.  P.  Walter,  C.  T.  Pease. 

A.  P.  Davis,  R.  P.  Walter,  C.  T.  Pease. 
F.  W.  Hanna. 

A.  P.  Davis. 

I.  D.  O'Donnell. 

I.  D.  O'Donnell,  D.  C.  Henny,  R.  F. 

Walter,  F.  D.  Pyle. 
D.  C.  Henny,  C.  T.  Pease,  R.  P.  Walter, 

F.  D.  Pyle. 
D.  C.  Henny,  C.  T.  Pease,  R.  P.  Walter, 

F.  D.  Pyle. 
P.J.  Preston,  C.  T.  Pease,  Geo.  W.  Bruoe. 


OFEBATION  AND  MAINTENANCE. 

During  the  season  of  1915  the  Eeclamation  Service  supplied  and 
distributed  water  for  the  irrigation  of  41,463  acres  of  land,  4,041 
acres  of  which  were  supplied  from  the  South  Canal  system;  3,678 
acres  from  the  West  Canal  system ;  20,628  acres  from  the  Montrose  & 
Delta  Canal  system;  3,991  acres  from  the  Loutsenhizer  Canal  sys- 
tem; 3,874  acres  from  the  Selig  Canal  system;  3,740  acres  from  the 
East  Canal  system;  and  1,511  acres  from  the  Garnet  Canal  system. 
The  following  private  canals,  the  owners  of  which  have  entered  into 
agreements  to  transfer  them  to  the  United  States^  were  supplied  with 
Gunnison  water:  Logan,  Chipeta,  North  Mesa,  Homerun,  and  Delta 
Chief. 

During  the  season  264,060  acre-feet  of  water  were  diverted  into 
canals  operated  by  the  service,  231,271  acre-feet  of  this  amount  being 
delivered  to  the  land.  All  water  was  furnished  on  a  continuous  flow 
rental  basis;  the  charge  was  $80  per  second-foot  per  season  for  all 
consumers  under  all  canal  systems,  except  as  noted  below.  The  con- 
sumers under  the  Loutsenhizer,  Selig,  and  East  Canal  systems,  who 
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possessed  water  rights  in  the  old  Loutsenhizer  ditch,  were  furnished 
water  at  the  rate  of  $20  per  second- foot  for  Uncompahgre  priority 
water  and  $60  additional  per  second-foot  for  Gunnison  water.  A  few 
consumers  under  the  Montrose  &  Delta  Canal  system  were  furnished 
Uncompahgre  priority  water  at  rates  varying  from  $36  to  $40,  de- 
pending upon  me  terms  of  the  contracts  they  held  with  the  old  canal 
company.  Private  canals  were  furnished  Gunnison  water  at  the 
South  Canal  outlet  at  the  rate  of  $60  per  second-foot  per  season. 

No  particular  difficulties  were  experienced  in  the  operation  of  the 
Gunnison  Tunnel,  West,  Loutsenhizer,  and  Garnet  Canal  systems. 
During  the  spring  floods  the  usual  expense  was  undergone  m  pro-, 
tectin^  canal  head  gates  and  in  preventing  them  from  clogging  up 
with  drift  and  other  foreign  material.  The  South  Canal  was  shut 
down  at  nine  different  times  for  a  total  of  84^  days  to  make  repairs  to 
the  South  Canal  outlet,  to  the  concrete  lining  below  drop  ifo.  3  of 
series  No.  1,  and  to^  the  concrete  lining  between  Tunnels  1  and  2.  At 
the  close  of  the  irrigation  season  extensive  repairs  were  made  to  the 
concrete  lining  between  Tunnels  Nos.  1  and  2,  1,300  linear  feet  of 
.new  liningbeing  placed  on  top  of  the  old  concrete  lining..  Irrigation 
from  the  West  Canal  system  started  additional  slides  on  the  tipper 
slope  of  the  Montrose  and  Delta  Canal  in  the  sidehill  section,  necessitat- 
ing the  building  of  additional  drains  to  relieve  the  condition.  A  break 
occurred  in  the  canal  bank  of  the  Kin^  lateral  extension,  and  a  flume 
sheet  failed  in  one  of  the  flumes  on  this  lateral,  necessitating  a  shut- 
down of  one  and  one-half  days  to  make  the  necessary  repairs.  The 
sidehill  section  of  the  Selig  Canal,  a  few  miles  below  the  head  gate, 
gave  considerable  trouble  due  to  the  slipping  banks.  A  small 
flood  washed  around  16  drops  on  the  laterals  of  the  lower  Selig  Exten- 
sion Canal.  Several  drops  on  the  new  laterals  of  the  East  Canal 
system  were  washed  out  and  replaced. 

During  the  irrigation  season  the  operating  force  was  employed  in 
regulating  the  distribution  of  water  and  in  making  minor  repairs, 
and  during  the  remainder  of  the  year,  weather  permitting,  the  same 
force  was  engaged  in  clearing  the  canals  of  vegetable  growth  and 
deposits  of  sand  and  gravel  and  in  repairing  and  installing  minor 
structures. 

SiatoriocU  review^  Uncompahgre  Valley  project. 


Item. 


1911 


1912 


1913 


1914 


1915 


19161 


Acreage  for  whioh  service  was  prepared  to  sup- 

pty  water 

AoreageiRlgated 

Miles  of  oaoal  operated 

Water  diverted,  acre-feet 

Water  delivered  to  land,  aere-feet 

P«raoreQfland]ir<gatea,aere-feet 


30,000 

20,995 

131.0 

112,708 

113,789 

5.44 


44,500 
27,887 
210.7 
139,932 
133,912 
4.81 


48,000 
31,428 
228.0 
182,191 
160,056 
5.09 


52,338 
33,873 
279.6 
183,342 
171,268 
5.06 


62,147 
41,463 
355.8 
264,060 
231.271 
5.56 


85,000 

55,000 

400.0 

830,000 

288,760 

5.25 


^  Estimated. 


SETTLEMENT. 


No  public  land  under  this  project  is  open  to  entry  and  no  public 
notices  have  been  issued,  except  the  general  public  notice  issued 
September  24,  1914.  One  hundred  and  sixty-eight  farm  units  were 
opened  for  entry  by  the  Secretary  of  the  Interior  on  September  1, 
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1915.  Seventy  of  these  units  were  filed  on  and  the  remaining  un- 
entered units*  were  again  withdrawn  from  entry  by  the  Secretary  on 
October  8,  1915.  The  only  settlement  that  has  taken  place  during 
the  year  has  been  due  to  the  transfer  of  private  lands,  to  the  sub- 
division into  smaller  tracts  of  the  larger  holdings,  and  to  the.  addi- 
tional farm  units  entered  under  the  land-opening  order  of  September 
1,  1915.  An  agricultural  adviser  was  assigned  to  the  project  on 
October  10,  1915;  his  efforts,  for  the  present,  are  being  confined  to 
the  promotion  of  the  live-stock  industry. 

There  is  no  experiment  farm  on  the  project,  but  considerable  in- 
terest is  manifested  in  the  work  the  Colorado  Agricultural  College 
is  accomplishing  in  experimental  work.  Once  each  year  an  agri- 
cultural special  train  passes  through  the  State  and  spends  several 
hours  in  each  of  the  principal  agricultural  towns.  Exhibits  of 
various  crops  are  shown  and  lectures  given,  and  this  yearly  demon- 
stration has  proven  to  be  of  great  interest  and  success.  Specialists 
have  been  sent  out  by  the  United  States  Department  of  Agriculture, 
the  Colorado  State  Agricultural  College,  and  the  agricultural  depart- 
ment of  the  Denver  &  Kio  Grande  Bailroad  Co.  to  effect  permanent 
organizations  in  all  of  the  principal  towns  in  the  interest  of  "  better 
farming."  Practical  domestic  science  clubs  have  been  established 
in  a  number  of  the  schools.  The  Grange  Cooperative  Association, 
the  members  of  which  belong  to  the  four  leading  granges  of  the  val- 
ley, is  in  a  flourishing  condition.  The  Western  Slope  Fair  is  held 
annually  at  Montrose  during  September  and  has  been  a  financial 
success. 

Settlement  data^  Uncompahgre  Valley  project. 


Item. 


Total  number  of  farms  on  project 

Popolation 

Nimiber  of  irrigated  forms 

Operated  by  owners  or  managers . . . 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  on  farms 

Number  of  public  schoob 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


1912 


1,345 
6,171 
l,3i5 

& 

3 

6,320 

11,491 

24 

(') 


1913 


1914 


910 

2,942 

910 

551 

359 

2,942 

3 

6,500 

9,442 

22 

20 

8 
$425,000 
$1,092,612.64 
5,960 


1915 


1,107 

8,561 

1,107 

,615 

492 

3,561 

3 

6,600 

10,061 

24 

26 

8 
$360,000 
$1,556,963.15 
5,975 


1916 


8 

$360,000 

$2,063,990.48 

8,000 


iNodata. 


The  data  given  for  the  years  1914  and  1915,  under  items  1  to  6, 
apply  only  to  the  farms  irrigated  from  canals  operated  bjr  the  service. 
The  data  for  other  years  include  farms  irrigated  from  private  canals. 


CBOPS. 


The  year  1915  was  a  fair  crop  year ;  fair  prices  were  received,  and  as 
a  result  the  general  prosperity  and  financial  condition  of  the  valley 
were  improved  to  a  certam  extent.  This  improvement  is  also  due  to 
the  fact  that  a  large  number  of  farmers  entered  into  the  live-stock 
industry  on  a  small  scale.    Alfalfa,  wheat,  oats,  potatop^  am^kp^and 
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sugar  beets  had  the  largest  acreage  in  the  order  named.  Onions,  alfalfa 
seed,  apples,  small  fruits,  and  potatoes  gave  the  largest  return  per 
acre  of  crop.  Alfalfa,  potatoes,  wheat,  apples,  sugar  beets,  and  oats 
gave  the  largest  percentage  of  the  total  returns.  The  increased  acreage 
of  alfalfa  was  due  to  the  increase  in  the  live-stock  industry  and  to  the 
realization  of  the  value  of  alfalfa  as  a  rotation  crop.  The  increased 
acreage  of  sugar  beets  was  due  to  increased  prices  offered  by  the  sugar 
company.  The  increased  acreage  of  com  was  the  largest  of  any  crop 
and  was  due  to  the  increase  in  the  hog  industry.  The  increasea  acre- 
age of  wheat  was  due  to  the  high  prices  prevalent.  The  decreased 
acreage  of  oats  and  potatoes  was  due  primarily  to  the  low  prices  that 
prevailed  for  the  past  few  yeare.  The  decreased  yields  in  practically 
all  crops  were  due  to  the  spring  frosts  and  the  exceptionally  dry  mid- 
summer. Grasshoppers  caused  considerable  damage  to  crops  m  cer- 
tain sections  of  the  project.  The  crop  outlook  for  1916  is  good.  The 
yield  of  the  first  cutting  of  alfalfa  will  be  below  normal,  due  to  the 
cool  weather  prevailing  during  the  spring.  The  spring  frosts  seri- 
ously injured  the  fruit  crop.  All  other  crops  are  in  excellent  con- 
dition. 

Crop  report,  Uncompahgre  Valley  project,  Colorado,  year  of  1915, 


Crop. 


Area 
(acres) 


Unit  of 
yield. 


Yields. 


Total. 


Average 
per  acre. 


Valuee. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


Alfalfa  bay... 
Alfalfa  seed... 

Beans 

Beets,  sogar. . 
Clover  hay.... 
Clover  seed... 
Com,  Indian.. 
Com.  fodder. . 
Fmiis,  small. 
Oarden 


0&'. 


Onions... 
Pasture... 
PeacheB.. 

Pears 

Peas. 

Pranes.  •< 

PoUtoes.wUte.. 

By 


M/neat. 


ICtooeUuieoas. . . 
Less  duplicated 


16,611 

14 

1,732 

3i5 

148 

1,723 

131 

1 

1,167 

2S2 

66 

160 

353 

6,385 

225 

1,267 

174 

13 

40 

18 

3,775 

33 

7,218 

168 

496 


Total  cropped  aorea^  40, 553 


Iiricated,  not  cropped: 
>7onbearlng  orchard. ... 

Young  alfolte 

Ground  fall  plowed 

KtooeUaaeous 

lisn  duplloated  areas. . . 

Total  irrigated  aortage 


1,105 
1,662 
1,047 
108 
3,012 


41,4 


Ton 

Bushel. 
Pound. 
Bushel. 
..do.... 

Ton 

..do.... 
Bushel. 
..do.... 

Ton 

Pound. 


43,480 

140 

9,930,500 

8,873 

1,862 

12,355 

222 

12 

36,734 

856 

66,475 


2.6 
10.0 
5,739 
25.7 
12.6 

7.2 

1.7 
12.0 
31.5 

3.0 
1,007.0 


16.01 
9.57 

.014 

.66 
2.56 
5.03 
6.58 
4.08 

.85 
4.46 

.073 


Ton 

Bushel. 
..do.... 


650 
143,240 
56,950 


1.8 
26.6 
253.1 


6.72 
.41 
.58 


Pound. 
..do.... 
Bushel. 
Pound . 
Bushel. 
..do.... 
..do.... 
..do... 


215,540 

18,800 

735 

25,100 

630,332 

528 

176,731 


1,239 

1,446 
18.4 

1,395 
166.9 
16.0 
24.5 


.018 

.030 

.72 

.022 

.39 


$261,361 

1,340 

138,413 

5,887 

4,773 

62,206 

1,460 

49 

81,275 

3,815 

4,841 

9,221 

4,368 

69,176 

32,888 

11,020 

3,938 

567 

530 

557 

244,961 

466 

155,373 

6,431 


$16.78 
95.71 
79.91 
17.66 
32.25 
36.10 
11.15 
49.00 
26.80 
13.53 
73.34 
67.63 
12.37 
ia99 

146.17 
8.60 
22.64 
43.62 
13.25 
3a  94 
64.89 
14.12 
21.53 


Total  and  average . 


1,044,915 


96.76 


Areas. 


Total  irrigable  area  farms  reported . 
Total  irrigated  area  farms  reported. 

Under  rental  contracts 

Total  cropped  area  farms  reported . 


Acres. 


63,147 
41,463 
41,463 
40,553 


Farms. 


Per 

cent  of 
project. 


1,197 
1,107 
1,167 
1,107 


44 

80 
30 
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FINANCIAL  STATEMENT. 

[Financial  statement  in  detail,  showing  assets,  liabilities,  reserres,  and  capital,  glTea  !■ 

appendix,  p.  701.] 

Feature  costs  of  Uncompahgre  VaUey  project  to  June  $0, 1916. 


Features. 


Sabfeatme. 


Principal 
feature. 


Examination  and  surveys 

Storage  works  (Taylor  Park  dam). . 
Canal  system: 

Diversion  dam  andheadworks. 

Gunnison  Tunnel 

South  Canal 


Lateral  system: 

South...*. 

West 

Montrose  &  Delta . 

Loutsenhizer 

Selig 

Ironstone 

East 

Ofunet 


Drainage  system ...; 

Power  system  (preliminary  and  general  work) 

Farm  units 

Permanent  Improvements  and  lands 

Telephone  system 

Operation  and  maintenance  during  oonstruotion  (water  rental  basis) . 
Plant  accounts , 


S115,M4.M 

2,988,013.67 

856,844.28 


46,768.91 


647,676. 
109, 097. 79 
336,049.27 
239,088.98 
269,867.95 
4,920.62 


Gross  cost  of  construction  of  project  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  irrigation  water 

Contractors' freight  refunds 

Other  revenues ,  unelasslfled 

Profit  on  mess-house  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 


Net  cost  of  construction  of  project  to  June  30, 1916. , 


18, 390198 
369,74L61 
2,646.66 
6.00 
7,676.31 
20,419.44 
3,228.68 


I06^46L45 
12;00&fl2 


3,961,3 


1,810,492.83 
3,792.35 
273.85 
34,534.33 
58,100.76 
6,788.18 
605,547.00 
4,588.60 


6,488,640.03 


432,007.58 


6,061,632.45 


Estimated  cost  of  contemplated  workf   Uncompahgre  Valley  project,  during 

fiscal  year  1917. 


Features. 


Subfeatuxe. 


Principal 
feature. 


Examination  and  surveys. 

Storage  system 

Canal  system: 

Gunnison  River  weir. . 

Gunnison  Tunnel 

South  Canal  system. . . 


Lateral  svstem: 

South  Canal  lateral  system 

West  Canal  svstem , 

Montrose  dt  Delta  Canal  system. 

Loutsenhizer  Canal  system 

Selig  Canal  system 

Ironstone  Canal  system 

East  Canal  svstem 

Garnet  Canal  system 


Drainage  system 

Farm  units 

Permanent  improvements  and  land 

Telephone  system 

Operation  and  maintenance  during  construction  (water  rental  basis) . 

Operation  and  maintenance  under  public  notice 

Messc 


Mercantile  stores. 
Hospitals 


Total. 


8300.00 

6,700.00 

13,000.00 


2,000.00 

2,ooaoo 

3,000.00 
20,000.00 
16,000.00 
100,000.00 
3,000.00 
.       800.00 


81,000.00 
1,000l00 


20,000.00 


146,80a00 
6,000.00 
7,600.00 

3,ooaoo 

100.00 
60,000.00 

60,ooaoo 
3,ooaoo 

400.00 
1,600.00 

297,400100 
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IDAHO,  BOISE  PROTECT. 

D.  W.  Cole,  senior  engineer,  Boise,  Idabo* 
LOCATION. 

Counties:  Ada,  Boise,  Canyon,  and  Elmore. 

Townships :  1  S.  to  5  N.,  Rs.  6  W.  to  6  E.,  Boise  meridian,  and  Tps.  21  and 
22  S.,  R.  46  E.,  Willamette  meridian. 

Railroads :  Oregon  Short  Line ;  Boise,  Nampa  &  Owyhee,  and  Idaho  Northern 
(now  branches  of  Oregon  Short  Line) ;  Boise  Valley  Traction ;  Caldwell  Trac- 
tion ;  Boise  &  Arrowrock,  and  Intermonntain. 

Railroad  stations  and  estimated  population  January  1,  1916:  Boise,  25,000; 
Nampa,  4,500;  Caldwell,  4,500;  Meridian,  650;  and  Kuna,  200.^ 

WATER  SUPPLY. 

Source  of  water  supply :  Boise  River. 
Area  of  drainage  basin :  2,610  square  miles. 

Annual  run-off  in  acre-feet  of  Boise  River  near  Highland  (2,610  square 
milesj.  1895  to  1915:  Maximum,  3,829,800;  minimum,  1,119,530;' mean,  2,185,012. 

AOBICVLTimAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water  season  of  1916: 
230,000  acres,  including  20,422  acres  of  land  in  territory  of  New  Yortc  Canal  Co. 

Area  under  water-right  applications  and  rental  contracts  season  of  1916: 
118,000  acres. 

Area  under  special  contracts:  80,000  acres. 

Length  of  irrigation  season :  From  April  1  to  October  31 — ^214  days. 

Average  elevation  of  irrigable  area :  2,500  feet  above  sea  level. 

Rainfall  on  irrigable  area:  At  Boise  station  for  33  years,  average,  12.71 
inches;  1915.  13.31  inches. 

Range  of  temperature  on  irrigable  area :  — 28'  to  107*  F. 

CHiaracter  of  soil  of  irrigable  area:  Clayey  loam,  light  sandy  loam,  and 
sandy  loam. 

Principal  products:  Alfalfa,  wheat,  oats,  potatoes,  apples,  prunes,  and  small 
fruits. 

Principal  markets:  Boise,  Nampa,  Caldwell,  and  Meridian,  Idaho;  Portland, 
Oreg.,  and  eastern  cities. 

LANDS  OPENED  FOB  ULRIGATION. 

The  project  has  not  yet  been  formally  opened. 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160  acres. 

CHBONOLOGICAI  SXTUMABY. 

Reconnoissance  made  and  preliminary  surveys  begun  in  1902. 
Construction  recommended  by  board  of  engineers  February  15,  1905. 
Construction  authorized  by  Secretary,  March  27,  1905. 

Main  canals  of  New  York  Canal  Co.  and  Idaho-Iowa  Lateral  &  Reservoir  Co. 
acquired  March  3,  1906. 
First  irrigation  by  Reclamation  Service,  season  of  1906. 
Boise  River  Dam  completed  September,  1908. 
Arrowrock  Dam  completed  November,  1915. 
Upper  Deer  Flat  embankment  completed  March,  1911. 
Deer  Flat  Forest  embankment  completed  June,  1911. 
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Lower  Deer  Flat  embanlnnent  completed  January,  1912. 

Boise  River  power  plant  completed  May,  1912. 

Pioneer  district  drainage  completed  Jane»  1916. 

Pioneer  and  Nampa  &  Meridian  districts  cooperative  drainage  begun 
December,  1915,  and  50  per  cent  completed  June  80,  1916. 

Nampa  &  Meridian  district  drainage  begun  December,  1915,  and  40  per  cent 
completed  June  30,  1916. 

Project  90  per  cent  completed  June  30,  1916. 

ntBIGATION  PLAN. 

The  irrigation  plan  of  the  Boise  project  provides  for  storage  of  water  In 
the  Arrowrock  Reservoir  on  Boise  River,  about  22  miles  above  Boise,  and  in 
the  Deer  Flat  Reservoir  near  Caldwell  and  Nampa,  Idaho;  the  diversion  of 
water  from  Boise  River  by  the  Boise  River  Dam,  about  8  miles  above  Boise; 
the  distribution  of  water  on  the  south  side  of  Boiae  River,  through  the  Main 
Canal,  leading  from  the  dam  to  the  Deer  Flat  Reservoir;  distributing  laterals 
heading  in  the  Main  Canal ;  distributing  canals  heading  in  the  Deer  Flat  Reser- 
voir ;  and  distributing  canal  systems  heading  in  the  Boise  River  below  the  Boise 
River  Dam ;  and  the  distribution  of  water  on  the  north  side  of  the  Boiae  River 
to  a  small  area  of  land  east  of  Boise  through  a  canal  system  heading  at  the 
Boise  River  Dam.  The  United  States  claims  all  waste,  seepage,  spring,  and 
percolating  water  ;arising  within  the  project,  and  proposes  to  use  such  water  in 
connection  therewith. 

SVMMABY  OF  OENEBAL  DATA  FOB  BOISE  PBOJSCT  TO  JTTHB 

30,  1916. 
Areas: 

Irrigable  acreage  when  project  is  complete 255, 000 

Public  land  entered  June  30,  1916 73, 785 

Public  land  open  to  entry  June  30, 1916 —  420 

State  land  June  30,  1916 8,700 

Private  land  June  30,  1916 172,095 

Acreage  Service  could  have  supplied  season  of  1915 207, 000 

Estimated  acreage  Service  can  supply  July  1, 1917 230, 000 

Acreage  actually  irrigated  season  of  1915 97, 127 

Acreage  cropped  under  irrigation  seaton  of  1915 90, 240 

Crops: 

Value  of  Irrigated  crops  season  of  1915 ^  $1, 526, 873 

Value  of  irrigated  crops  per  acre  cropped $21. 87 

Finances : 

Estimated  cost  of  completed  project $12, 800, 000 

Total  construction  cost  to  June  30,  1916 $11,498,547.82 

Per  cent  complete  June  30,  1916 90 

Appropriation  for  fiscal  year  1917,  total $650, 000 

Allotment  for  construction  fiscal  year  1917 $435, 000 

Estimated  per  cent  complete  June  30, 1917 83 


Appropriation  fiscal  year  1916 $1,650,000.00 

Decrease  under  10  per  cent  provision  of  act-         59, 000. 00 


Total  appropriation $1, 591, 000. 00 

Expenditures  during  fiscal  year 
chargeable  to  1916  appropria- 
tion— 

Disbursements $616, 315. 68 

Transfers 38, 832. 72 


Registered  liabilities  chargeable  to  1916 
appropriation 86, 407. 91 


,  148. 40 

$741,556.31 


Unencumbereti  balance  July  1, 1916 ......^ $849, 443. 69 

1  From  69,818  acres  on  which  crop  census  wu  taken. 
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Repa^^ments : 

Water-rental  charges — 

Accrued  to  June  30.  1916 $378,721.99 

Collected  to  June  30,  1916 $359, 136.84 

Uncollected  June  30,  1916 : ;. $19, 585. 65 

Power  earnings — 

Accrued  to  June  30,  1916 $50, 312. 46 

Collected  to  June  30,  1916 $50, 312. 46 

Drainage : 

Estimaled  acreage  damaged  by  seepage  to  June  30,  1016 18,750 

Miles  of  drains  built  to  June  30,  1916— 

Open 96. 6 

Closed 0. 8 

Total 1 97. 4 

Estimated  acreage  protected  by  drains  built  to  June  30, 

1916 38, 600 

Estimated  acreage  to  be  protected  by  authorized  system 83, 500 

Expended  to  June  30,  1916,  for  drainage  works  completed 

and  uncompleted $480, 159. 37 

HISTORY  OF  CONSTRUCTION  AND  ENGINEERING  FEATURES. 

DEER  FLAT  RESERVOIR. 

An  important  feature  of  the  project  is  the  Deer  Flat  Reservoir, 
situated  about  4  miles  west  of  Nampa,  Idaho.  To  form  this  reservoir 
two  dams  were  required,  known  as  the  Upper  Deer  Flat  embank- 
ment and  the  Lower  Deer  Flat  embankment  The  upper  embank- 
ment has  a  maximum  height  of  70  feet  and  a  length  of  crest  of  4,000 
feet  and  contains  932,200  cubic  yards  of  material.  The  lower  em- 
bankment has  a  maximum  height  of  40  feet,  a  length  of  crest  of  7,200 
feet,  and  contains  936,600  cubic  yards  of  material. 

During  the  summer  and  fall  of  1905  plans  and  specifications  were 
prepared  for  the  construction  of  the  upper  and  lower  Deer  Flat  em- 
bankments, the  dam  and  diverting  works  on  Boise  River,  and  the 
main  canal  from  the  diversion  dam  to  the  Deer  Flat  Reservoir.  In 
October,  1905,  these  plans  and  specifications  were  reviewed  by  a 
board  of  engineers  consisting  of  Messrs.  A.  J.  Wiley,  D.  C.  Henny, 
D.  W.  Ross,  and  F.  C.  Horn  and  recommended  k)  the  department  for 
approval  and  advertisement.  Proposals  for  the  construction  of  these 
works  were  opened  February  1, 1906.  All  bids  received  for  the  con- 
struction of  the  Upper  Deer  Flat  embankment  were  deemed  exces- 
sive and  were  rejected,  and  construction  by  Government  forces  was 
authorized.  The  work  was  completed  in  September,  1908.  A  con- 
tract was  awarded  on  June  16, 1906,  for  the  construction  of  the  Lower 
Deer  Flat  embankment,  and  this  work  was  completed  in  January, 
1908. 

In  November,  1910,  a  start  was  made  in  placing  a  gravel  blanket 
on  the  upper  embankment.  This  was  finished  in  March,  1911, 101,400 
cubic  yards  having  been  placed.  In  April  a  road  was  finished 
from  the  upper  to  the  lower  embankment  along  the  flow  line  of 
the  reservoir.  A  small  embankment  known  as  the  Forest,  con- 
taining 19,200  cubic  yards  of  material,  was  placed  at  a  point  along 
this  road,  and  the  machinery  moved  over  this  road  to  the  lower 
embankment,  where  a  gravel  facing,  containing  226,400  cubic  yards, 
was  finished  in  January^  1912.  Digitized  by  GoOgle 
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In  February,  1913,  a  concrete  tower  was  placed  at  the  Deer  Flat^ 
Caldwell  Canal  outlet. 
This  completed  the  Deer  Flat  Reservoir. 

BOISE  DIVERSION  DAM. 

The  diversion  of  water  from  Boise  River  into  the  main  canal  sup- 
lying  water  to  distributing  laterals  and  Deer  Flat  Reservoir  is  accom- 
plished by  means  of  a  dam  on  Boise  River  about  8  miles  southeast  of 
Boise,  Idaho.  The  dam  is  built  of  rubble  concrete  masonry  founded 
on  compact  gravel  and  is  35  feet  in  height  above  the  river  bed  and  400 
feet  in  length.  Proposals  for  the  construction  of  the  dam  and  diver- 
sion works  were  opened  February  1,  1906,  a  contract  was  executed 
February  21,  1906,  and  the  work  completed  in  October,  1908.  A 
contract  for  the  gates,  guides,  and  lifting  devices  to  be  used  in  the 
diversion  tunnels  and  canal  headworks  was  executed  April  5,  1906, 
and  delivery  of  the  material  was  completed  in  April,  1907.  The  gates 
were  installed  by  the  contractor  for  constructing  the  dam  and 
diverting  works, 

MAIN  SOUTH. SIDE  CANAL. 

The  main  canal  of  the  project  heads  at  the  Boise  diversion  dam 
and  follows  the  course  of  the  canal  acquired  in  1906  from  the  New 
York  Canal  Co.  and  the  Idaho- Iowa  Lateral  &  Reservoir  Co.,  a 
distance  of  26  miles  to  Indian  Creek.  The  waters  are  here  discharged 
into  the  creek  and  conveyed  through  its  channel  for  a  distance  of 
about  9  miles  and  there  diverted  into  a  new  canal  8  miles  in  lengthy 
discharging  into  Deer  Flat  Reservoir.  The  construction  of  this  canal 
consisted  of  enlarging  portions  of  the  existing  canal  from  the  head- 
works  to  Indian  Creek  and  the  construction  of  a  canal  from  Indian 
Creek  to  Deer  Flat  Reservoir.  The  capacity  of  the  canal  before 
enlargement  was  about  200  second- feet  and  the  capacity  to  which  it 
was  to  be  enlarged  at  this  time  was  1,500  second- feet.  The  proposals 
received  on  February  1, 1906,  for  the  first  part  of  the  work,  from  the 
diversion  dam  to  Indian  Creek,  were  deemed  unsatisfactory,  but  a 
contract  was  awarded  at  that  time  for  the  portion  of  the  canal  from 
Indian  Creek  to  Deer  Flat  Reservoir.  The  contract  was  executed 
in  Februarv,  1906,  and  the  work  completed  in  March,  1908.  The 
work  of  enlarging  the  canal  from  Boise  River  to  Indian  Creek  as  a 

Sart  of  the  main  canal,  after  the  rejection  of  bids  under  specifications 
\o,  68,  was  readvertised  under  specifications  No.  79.  Proposals  were 
opened  April  16,  1906,  and  two  contracts  for  different  parts  of  the 
work  were  executed  on  April  19  and  May  12,  respectively.  The  con- 
tract for  the  part  of  the  work  beginning  at  the  diversion  dam  was 
completed  in  April,  1908.  The  contractor  for  the  other  portion  of 
the  work  carried  it  on  so  unsatisfactorily  that  it  was  necessary  to 
suspend  the  contract  on  October  27,  1908,  after  which  time  the  work 
was  done  by  Government  forces  and  completed  in  January,  1909. 
During  the  years  1909  and  1910  parts  of  the  canal  were  lined  with 
concrete  and  concrete  checks  were  constructed. 

The  enlargement  of  the  main  canal  from  1,500  to  2,500  second-feet 
was  begim  in  1909  and  completed  by  April,  1912.  A  4-inch  con- 
crete lining  was  placed  in  stretches  of  various  lengths  wl^ere  seepage 
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was  large  between  stations  HM12  and  stations  924--953.  The  bottom 
width  of  the  lined  sections  is  40  feet.  Where  not  lined  the  capacity 
of  the  canal  was  increased  by  widening  to  a  70-foot  base.  The  lin- 
ing was  done  by  Government  forces;  the  larger  portion  of  the  ex- 
cavation was  let  to  Hay  &  Elzjr  and  the  Manejr  Bros.,  contractors. 

In  the  fall  of  1912  an  additional  small  section  was  lined,  making 
a  total  of  6.6  miles  of  lining  on  the  main  canal  above  Indian  Creek. 
To  prevent  erosion,  some  additional  stretches  have  been  paved  with 
dry  masonry  or  riprap,  and  some  stretches  graveled.  Near  the  head- 
ing, to  give  an  increased  section  in  that  portion  of  the  canal  in  which 
the  water  is  picking  up  velocity,  vertical  walls  of  concrete  and  rubble 
masonry  were  placed  on  top  oi  the  lining. 

DISTBIBUTING  CANALS  AND  LATERALS. 

The  distributing  canals  and  laterals  constructed  by  the  Reclama- 
tion Service  include  main  distributing  canals  heading  at  the  Deer 
Flat  Reservoir  outlets  and  the  necessary  lateral  systems  to  convey 
the  water  to  the  irrigable  lands,  the  enlargement  and  extension  of 
existing  laterals  from  the  main  canal,  the  construction  of  new  laterals 
from  the  main  canal,  and  the  construction  of  a  few  new  laterals  from 
the  Ridenbaugh  Canal.  Construction  work  was  begun  in  1908,  the 
excavation  being  carried  on  mainly  by  contract  and  the  structures 
being  erected  by  Government  forces.  During  the  season  of  1908  and 
1909  a  large  part  of  the  excavation  of  the  laterals  was  done  with  the 
cooperation  of  the  Payette-Boise  Water  Users'  Association. 

During  the  fiscal  year  1910  contracts  were  let,  involving  the  ex- 
cavation of  ai)proximately  300,000  cubic  yards  of  material.  Numer- 
ous drops,  weirs,  checks,  flumes,  culverts,  and  bridges  were  built  by 
Government  forces.  In  the  fiscal  year  1911  the  system  was  extended 
to  cover  30,000  additional  acres;  in  1912,  35,000  acres;  and  in  1913, 
5,000  acres. 

The  following  important  wasteways  have  been  constructed  or 
reconstructed  of  concrete  since  1910:  Melba  and  Richards  Point 
from  the  Mora  Canal ;  Fargo,  Frohman,  LizarcL  and  Valley  Mound 
from  the  Deer  Flat  Lowline  Canal;  Golden  Gate  and  State  line 
from  the  Golden  Gate  Canal ;  and  Hubbard  Lake  wasteway  from  the 
Main  South  Side  Canal.  Aside  from  these,  less  important  waste- 
ways  have  been  constructed  on  nearly  all  of  the  principal  laterals. 
Three  large  concrete  pipe  siphons  have  been  installed,  viz:  The 
Forest,  Chance,  and  Brock.  Approximately  2  miles  of  concrete 
lining  have  been  placed  on  the  Deer  Flat  Lowline  and  Mora  Canals. 

DRAINAGE. 

Under  the  provisions  of  a  contract  entered  into  with  the  Pioneer 
Irrigation  District  drainage  work  was  begun  in  that  district  in 
November,  1913.  Two  electric  drag-line  excavators  were  placed  on 
the  work,  which  was  completed  in  July,  1915.  Open-dram  ditches 
were  dug  in  the  natural  depressions,  and  these  have  developed  a  con- 
siderable discharge  to  the  Boise  River.  Great  success  has  attended 
the  work,  and  much  of  the  land  formerly  water-logged  has  already 
been  placed  in  cultivation  without  additional  drainage  by  individuals. 
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On  completion  of  the  first  contract  with  the  Pioneer  people  a  sup- 
plemental contract  was  entered  into  for  cooperative  drams  which 
would  carry  the  Nampa  and  Meridian  irrigation  district  drainage 
water  through  the  Pioneer  district,  and  for  such  other  drains  as  might 
seem  desirable  and  for  which  the  fund  was  sufficient.  At  this  date  all 
the  drains  provided  for  by  the  two  contracts  in  the  Pioneer  district 
proper  have  been  completed,  involving  the  moving  of  2,595,602  cubic 
yards  of  dirt  and  costing  $253,539.55.  Under  the  provisions  of  the 
cooperative  drainage  contract  288,649  cubic  yards  of  dirt  have  been 
excavated,  costing  $37,069.02  to  date. 

Seepage  developed  in  the  Fargo  Basin  on  the  Snake  River  slope, 
and  in  ^ptember,  1914,  one  electric  drag-line  excavator  was  started 
on  drainage  work.  This  was  completed  in  June,  1915.  A  total  of 
275,644  cubic  yards  of  earth  was  moved,  costing  $37,643.17. 

In  December,  1915,  construction  of  drains  in  the  Nampa-Meridian 
irrigation  district  was  begun.  This  work  is  still  being  prosecuted. 
To  date  600,567  cubic  yards  of  dirt  and  1,889  cubic  yards  of  rock  have 
been  excavated,  costing  $89,377.37. 

ARROWROCK  DAM   (STORAGE  UNIT). 

The  purpose  of  this  work  was  the  construction  of  the  Arrowrock 
Storage  Reservoir,  by  the  building  of  Arrowrock  Dam  and  spillway, 
to  impound  water  for  irrigation  of  the  lands  within  the  Boise  project 
in  Idaho. 

The  dam  is  located  on  the  Boise  Biver,  upstream  about  22  miles,  in 
an  easterlv  direction  from  the  city  of  Boise,  and  17  miles  by  railroad 
from  Barbertpn,  the  end  of  the  Oregon  Short  Line  Railroad  branch 
out  of  Boise.  The  dam  is  built  at  a  point  about  4  miles  below  the 
junction  of  the  two  forks  of  the  river.  The  reservoir  is  practically 
17  miles  long,  covers  an  area  at  maximum  storage  of  2,888  acres,  and 
in  shape  resembles  the  letter  Y  due  to  the  water  backing  up  both 
forks.  The  capacity  of  the  reservoir  with  movable  crest  weir  gates 
raised  is  approximately  250,000  acre-feet. 

In  1903  and  1904  reconnoissance  surveys  were  made  at  several 
reservoir  sites  on  the  upper  waters  of  the  Boi^c  River,  which  in- 
cluded rough  surveys  of  several  dam  sites.  Estimates  of  cost  were 
made  of  storage  works  for  the  several  sites,  and  in  1910  a  party  was 
sent  out  with  a  diamond-drill  outfit  to  explore  the  foundations  at  the 
most  promising  dam  sites.  Through  a  process  of  elimination  the 
Arrowrock  site  was  chosen  as  the  most  favorable,  and  testing  of  the 
foundation  was  continued  more  in  detail  at  this  site  during  the  lat- 
ter part  of  1910  and  early  part  of  1911.  Fifty-nine  diamond-drill 
holes  were  sunk  over  the  proposed  foundation  area  and  along  the 
spillway,  besides  several  test  pits  and  tunnels  to  determine  depth  to 
bedrock  and  its  character.  In  prosecuting  this  work  one  "  Sullivan '' 
steam  outfit  and  three  "  American  "  hand  rigs  were  used.  The  con- 
clusions drawn  from  the  results  of  testing  were  favorable  and  were 
upheld  by  the  report  of  the  noted  geologist,  Prof.  W.  O.  Crosby,  who 
inspected  the  site  in  1910. 

Descrivtion  of  Arrowrock  Dam. — The  dam  is  a  concrete  structure, 
built  witn  a  gravity  section  upon  a  curved  plan,  the  radius  of  the  up- 
stream face  being  672.5  feet.    It  rests  upon  a  granite  foundation  of 
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excellent  quality,  especially  good  in  the  lower  portions,  where  it  is 
8ubjed;ed  to  the  greatest  loads.  Bedrock  in  the  old  river  bed  is  from 
60  to  80  feet  below  the  present  river  bed  and  the  dam  section  has  an 
area  of  about  1  acre  at  that  depth.  The  dam  is  S48.5  feet  high,  228 
feet  thick  at  its  base,  15.5  feet  thick  at  the  thinnest  point  near  uie  top, 
and  carries  a  16-foot  roadway  across  its  top,  which  is  1,100  feet  long. 

At  a  distance  of  5  feet  and  18  feet,  respectively,  from  the  upstream 
face  of  the  dam  is  a  row  of  ^rout  holes  at  10-foot  centers  across  the 
entire  length  of  the  dam,  dnlled  26  feet  into  bedrock  and  grouted 
under  pressure.  These  holes  were  drilled  from  the  bottom  of  the  up- 
stream kevwav  and  are  for  the  purpose  of  cutting  off  any  passage  of 
water  under  the  dam.  In  case  water  by  chance  finds  a  way  past  this 
^^  line  of  defense,"  provision  is  made  for  relieving  the  upward  pres- 
sure exerted  by  dramage  holes  drilled  26  feet  into  bedrock  at  10-foot 
centers  and  at  a  distance  of  27.5  feet  from  the  upstream  face. 

In  order  to  drain  the  seepa^  water  which  may  enter  the  concrete 
from  the  reservoir,  8-inch  oraina^e  conduits  were  formed  in  the  con- 
crete at  10- foot  centers  and  at  a  distance  of  12  feet  from  the  upstream 
face.  These  conduits  extend  to  within  10  feet  of  the  top  of  the  dam 
and  convey  any  water  which  enters  them  to  the  inspection  gallery,  to 
which  the  rock  drains  also  lead.  Water  is  conveyed  from  the  inspec- 
tion gallery  to  the  downstream  face  of  the  dam  through  24-mch 
drains  located  at  convenient  points. 

The  inspection  gallery  occupies  a  position  near  the  upstream  face 
of  the  dam,  its  lowest  level  beine  about  20  feet  above  the  river  bed. 
At  both  abutments  the  gallery  rollows  the  foundation  up  the  slope 
10  to  20  feet  away  from  the  rock  to  an  entrance  at  each  end  of  the 
dam  near  the  top.  Entrance  to  this  gallery  is  also  made  from  a  third 
point  on  the  lava  bench  which  is  the  natural  approach  to  the  dam. 
Aside  from  being  a  part  of  the  drainage  system,  the  inspection 
gallery  makes  possible  drilling  of  other  grout  or  drainage  holes  in 
case  in  the  future  a  leak  develops.  It  also  allows  for  the  inspection 
of  Uie  dam  at  all  times. 

Connecting  with  the  inspection  gallery  and  occupying  positions 
just  under  the  regulating  outlets  are  the  two  operating  galleries  from 
which  tiie  balanc^ed  valves  are  controlled.  These  galleries  are  16  fe^ 
from  the  upstream  face  of  the  dam,  are  87  feet  apart  in  vertical 
distance,  and  are  connected  by  a  spiral  stairway  buUt  of  reinforced 
concrete.  The  lower  gallery  runs  under  the  lower  set  of  regulating 
outlets  only,  while  the  upper  one  extends  along  the  entire  length  of 
the  dam,  connecting  with  the  inspection  gallerv  at  each  abutment. 
The  upper  operating  gallery  gives  access  for  tne  inspection  of  the 
upper  portion  of  the  dam. 

Contraction  joints  are  built  at  150-foot  centers,  extending  to  the 
top  of  the  dam  from  a  point  215  feet  below ;  at  50- foot  centers  from 
a  point  130  feet  below ;  and  at  25-foot  centers  from  a  point  70  feet 
below.  These  joints  were  made  by  building  alternate  sections  of  tiie 
dam  ahead  of  the  others,  allowing  these  to  ^^  set  up  "  before  filling  in 
against  them.  Along  these  joints  openings,  called  wells,  were  formed 
out;  three  near  the  bottom,  decreasing  to  one  near  the  top.  The  up- 
stream "  well "  is  5  feet  square,  while  the  other  two  are  10  feet  square. 
Five  feet  from  the  upstream  face  of  the  dam  an  annealed  copper 
Z  sbrip  was  placed  in  the  joint  to  cut  off  the  flow  of  water  throujgh 
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it.  Back  of  each  upstream  or  second  well  a  drain  was  formed  in  the 
joint  which  leads  either  to  the  inspection-or  operating  gallery.  The 
contraction  joint  wells  were  filled  with  concrete  diiring  cold  weather, 
at  a  time  when  the  concrete  in  the  body  of  the  dam  was  in  a  contracted 
state. 

There  are  25  outlets  through  the  dam.  At  the  elevation  of  the  river 
bed,  248  feet  below  the  top  of  the  parapet,  are  5  sluice  outlets  60 
inches  in  diameter,  protected  by  a  trash  rack  and  controlled  by  60  by 
60  inch  sliding  gates,  operated  by  oil  pressure  from  the  low  level  in- 
spection gallery.  One  hundred  and  ninety-seven  feet  below  the  top 
of  the  parapet  is  a  set  of  10  outlets.  Three  of  these  are  72  inches  in 
diameter,  reinforced  as  penstocks  for  use  in  connection  with  the 
proposed  future  power  development.  The  other  seven  are  52  inches 
in  diameter.  They  will  carry  the  flow  of  irrigation  water  through  the 
dam.  The  outlets  at  this  elevation  are  all  protected  by  trash  racks, 
and  are  controlled  bv  58-inch  balanced  valves  operated  from  the 
lower  operating  gallery.  One  hundred  and  ten  feet  below  thfe 
parapets  is  a  set  of  10  reflating  outlets  similar  in  all  respects  to  the 
seven  just  mentioned  with  the  exception  of  the  trash-rack  structure, 
which  in  this  case  is  omitted.  This  set  of  outlets  is  controlled  frosa 
the  upper  operating  gallery. 

Description  of  spillway, — The  spillway  is  located  at  the  north  end 
of  the  dam  in  a  granite  cut.  The  weir  occupies  a  position  adjacent 
to  the  dam  along  the  north  bank  of  the  reservoir,  extending  upstream 
for  a  distance  of  402  feet.  The  water  in  entering  the  spillway  channel 
flows  over  the  weir  at  right  angles  to  the  direction  of  flow.  It  is 
given  a  high  velocity  by  building. the  bottom  of  the  channel  on  a 
steep  grade,  12  per  cent  at  the  upper  end  and  decreasing  to  1  per 
cent  at  the  lower  end  of  the  weir.  The  spillway  is  designed  for  a 
carrying  capacity  of  40,000  second-feet  of  water.  The  channel  has 
a  maximum  width  on  the  bottom  of  about  30  feet,  2  on  1  side  slopes, 
and  is  lined  with  reinforced  concrete  anchored  to  rock.  Contraction 
joints  are  spaced  30  feet  apart  in  the  lining.  The  channel  carries 
the  water  past  the  dam  and  discharges  it  into  Deer  Creek,  which 
flows  into  the  Boise  River  about  800  feet  below  the  dam. 

The  water  surface  in  the  reservoir  is  sustained  at  an  elevation  6 
feet  above  the  crest  of  the  weir  by  means  of  structural  steel  movable 
crest  gates  which  rise  and  lower  automaticallv  or  by  hand  manipu- 
lation of  valves,  as  desired.  There  are  six  of  tnese  gates,  each  62  feet 
long,  separated  by  6-foot  piers. 

The  wagon  road  leading  across  the  dam  is  carried  over  the  lower 
end  of  the  spillway  channel  by  a  96-foot  span,  16-foot  roadway,  steel 
hirfiwajr  bridge. 

Description  of  log  conveyor. — ^It  is  estimated  that  there  are 
8,000,000,000  feet  of  timber  on  the  Boise  River  watershed  above 
Arrowrock  Dam.  To  provide  a  means  for  getting  the  logs  out  of 
the  reservoir,  over  the  aam,  and  into  the  river  again  a  log  conveyor 
has  been  built  at  the  south  end  of  the  dam.  It  is  designed  for  a 
capacity  of  60,000,000  feet  of  logs  per  season,  lasting  from  May  1 
to  July  15.  The  conveyor  consists  of  a  "  lift,"  by  which  the  logs  are 
raised  from  the  reservoir  onto  the  log  deck  by  cable  loops ;  live  rolls 
across  the  dam;  an  endless-chain  chute  890  feet  long  on  a  62.5  per 
cent  grade;  and  a  gravity  chute  245  feet  long  on  a  32  per  cent  grade. 
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The  structures  are  built  of  reinforced  concrete  and  structural  steel. 
The  "  bull  chain  "  is  a  IJ  by  2 J  by  8  inch  B.  B.  chain  carrying  four- 
tooth  spurs  at  8- foot  centers  and  operates  at  85  feet  per  minute. 

Construction. — Before  beginning  actual  construction  of  the  dam 
it  was  necessary  to  perform  considerable  work  of  a  preparatory 
nature,  including  the  construction  of  a  telephone  system,  a  railroad, 
a  system  of  wagon  roads,  a  power  plant,  a  transmission  line,  a  saw- 
mill, a  construction  camp,  and  diversion  works  for  carrying  the  river 
past  the  dam  site  during  early  construction.  All  work  was  per- 
formed by  Government  forces  with  the  exception  of  the  grading  of 
the  railroad. 

Telephone  system. — ^In  order  to  facilitate  the  construction  work  it 
was  necessary  to  establish  a  quick,  reliable  means  of  communication 
with  the  project  office  at  Boise.  The  work  of  constructing  a  tele- 
phone line  was  started  during  February,  1911.  The  first  circuit  was 
nnished  April  18, 1911.  Later  it  was  found  necessary  to  run  a  second 
circuit  on  the  same  poles  to  accommodate  the  business  properly.  The 
line  follows  the  New  York  Canal  from  Boise  to  Barberton  and  the 
Arrowrock  Bailroad  from  that  point  to  Arrowrock.  Both  lines  are 
metallic  circuit  of  No.  12  iron  wire.  The  poles  are  25  feet  long  with 
5-inch  tops,  and  are  placed  25  to  the  mile.  The  wires  are  carried  on 
brackets  with  small  pony  glass  transposition  insulators.  Aside  from 
the  main  line  the  system  included  connections  with  the  sawmill, 
power  house,  railroad  and  wagon-road  construction  camps,  gauging 
stations,  and  an  adequate  system  at  Arrowrock  camps.  In  all,  there 
were  constructed  54  miles  of  telephone  line  which  gave  service  to  a 
maximum  of  54  instruments. 

Boise  and  Arrowrock  Railroad. — The  railroad  is  a  standard-gauge 
steam  road  17  miles  long,  built  along  the  Boise  River  from  Barber- 
ton,  Idaho,  the  end  of  the  Oregon  Short  Line  branch,  to  Arrowrock. 
The  maximum  grade  on  the  main  line  is  1.5  per  cent  and  on  spurs 
8  per  cent.  The  maximum  curvature  is  12° ;  all  curves  on  grades 
are  compensated.  Sixty-pound  rails  of  the  A.  S.  C.  £.  section  are 
carried  on  pine  and  fir  ties.  There  are  three  timber  bridges,  aggre- 
gating 625  feet  of  span,  and  2  miles  of  sidings.  The  equipment 
consisted  of  3  locomotives,  2  passenger  cars,  3  box  cars,  4  fiat  cars, 
36  gondola  cars,  and  necessary  gasoline  and  hand  cars.  Preliminary 
surveys  were  started  in  October,  1910.  On  February  4,  1911,  au- 
thority was  granted  by  the  Secretary  of  the  Interior  to  construct  the 
road.  Kight  of  way  was  procured  and  construction  started  in  Jan- 
uary, 1911.  The  grading  was  let  by  contract,  the  contractor  in  turn 
subletting  a  portion  to  "station  men."  Track  laying  was  started  in 
July,  1911j  and  was  completed  on  November  9,  1911,  at  which  time 
all  hauling  of  freight  by  wagon  road  was  discontinued. 

Chi  December  11,  1911,  the  road  was  placed  upon  an  operating 
basis,  which  continued  without  interruption  until  February  12,  1916. 
Dispatching  was  done  by  telephone,  which  proved  very  satisfactory. 
There  were  no  wrecks  or  serious  accidents,  nor  were  there  any  serious 
injuries  to  either  passengers  or  employees.  During  the  period  of 
operation  there  were  carried  13,968,000  ton-miles  of  freight  and  90,000 
passengers  in  running  111,300  train  miles.  Of  the  freight  carried, 
concrete  aggregate  was  the  largest  single  item.  Materials  for  427,650 
cubic  yar(£  of  concrete  were  handled  from  the  gravel  pit  to  Arrow- 
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rock,  a  distance  of  13^  miles.  A  total  of  25,052  cars  were  hauled, 
the  maximum  rate  beins  100  c&rs  per  day. 

^agon  roads. — ^The  building  of  the  reservoir  system  made  neces- 
sary the  construction  of  wagon  roads  for  the  purpose  of  hauling 
materials  and  equipment  and  to  replace  old  roads  which  would  be 
flooded  by  filling  the  reservoir.  In  all  there  were  built  24  miles  of 
permanent  roads  and  5  miles  of  temporary  roads.  They  were  in 
the  majority  of  cases  built  in  sidehill  cut  with  a  road  width  of 
from  7  to  9  feet,  with  maximiun  grades  of  6  per  cent.  A  few  short 
pitches  exceed  this  grade.  At  frequent  intervals  turnouts  from 
14  to  16  feet  in  width  were  provided.  The  first  roads  built  were 
those  over  which  freight  was  hauled  from  Barberton  to  Arrow- 
rock  prior  to  the  completion  of  the  railroad  and  over  which  lumber 
was  hauled  from  the  Government  sawmill  to  Arrowrock.  The  first 
work  done  was  started  in  January,  1911.  Road  work  was  carried 
on  at  various  times  until  January,  1915,  at  which  time  the  timljer 
bridge  crossing  the  river  above  the  reservoir  was  finished,  forming 
the  connecting  link  in  the  roads  above  the  flow  line  of  the  reservoir. 

Power  plant. — ^The  entire  construction  plant  at  Arrowrock,  with 
the  exception  of  the  steam  shovel,  dragline  excavator,  and  dinkeys, 
was  driven  by  electricity.  To  furnish  the  power  necessary  a  hydro- 
electric power  plant  was  constructed  at  the  diversion  dam.  The 
plant  is  a  1,500  kilowatt,  3-imit  plant,  generating  3-phase,  60-cycle 
alternating  current  at  2,300  volts.  The  building  is  a  reinforced  con- 
crete structure  62  feet  by  44  feet  in  plan.  The  turbines  are  of  the 
inward-flow  axial  discharge,  open-flume  type,  with  two  runners 
mounted  on  a  vertical  shaft,  designed  for  a  normal  effective  head  of 
24  feet  and  for  normal  capacity  at  maximum  efficiency  of  725  horse- 
power each;  speed,  180  revolutions  per  minute.  Automatic  oil- 
pressure  governors  control  the  wicket  gates.  Direct  connected  to 
the  turbines  are  alternating-current  generators  of  the  field  type,  with 
normal  capacity  of  625  kilowatt  volt  amperes  or  500  kilowatts  each 
at  80  per  cent  power  factor.  Transformers  are  of  the  3-phase,  air- 
blast  type,  with  normal  capacity  of  625  kilowatt  volt  amperes.  A 
32-foot  span,  15-ton  traveling  crane  commands  the  machinery  side 
of  the  main  floor  at  a  height  of  26  feet  above  it.  Construction  of 
the  plant  was  begun  in  June,  1911,  and  was  completed  in  April, 
1912. 

To  June  1,  1916,  the  total  output  of  the  plant  was  20,974,357 
kilowatt  hours;  11,704,307  kilowatt  hours  of  this  amount  were  used 
in  connection  with  the  construction  of  Arrowrock  Dam  and  related 
features,  6,678,453  kilowatt  hours  were  sold  to  a  local  power  com- 
pany, and  2,591,597  kilowatt  hours  were  used  on  the  Boise  project 
in  connection  with  the  construction  of  drainage  channels. 

Transmission  lines.— ^ A  duplicate  transmission  line  was  built  from 
the  power  plant  to  Arrowrock,  a  distance  of  about  12  miles^  and  a 
single  line  to  Barberton,  3  miles  from  the  plant,  where  connection  was 
made  with  the  line  owned  by  the  local  power  company.  White  cedar 
poles,  35  feet  long,  with  8-inch  tops,  are  set  250  feet  apart,  6  feet  in 
the  ground;  three  poles  on  each  curve  are  guyed.  Each  pole  carries  a 
5-foot  8-inch  cross  arm  24  feet  6  inches  from  the  ground  and  a  short 
arm  near  the  top.  Two-part  "  Thomas  "  insulators  are  mounted  upon 
the  cross  arms  to  form  an  equilateral  triangle  60  inches  on  a  side. 
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The  conductors  are  hard  drawn,  7-strand  No.  8  copper.  The  cur- 
rent is  transmitted  at  22,000  volts  to  the  transformer  house  at  Arrow- 
rock. 

Construction  of  the  transmission" lines  was  started  about  the  same 
time  that  the  power  house  was  b^gun;  the  lines  were  used  for  the 
first  time  on  September  16^  1911.  The  operation  of  the  line  is  con- 
ducted by  telephone,  the  wires  of  which  are  carried  on  the  transmis- 
sion-line poles  5  feet  below  the  power  lines  on  oak  brackets  and 
"  Thomas  "  porcelain  insulators.  Transposition  of  the  wires  is  made 
at  every  other  pole.  The  wire  is  No.  12  B.  B.  galvanized,  protected 
at  each  end  by  25,000  volts  insulating  transformers. 

SajjDfniU, — ^To  furnish  lumber  for  the  construction  of  the  camp  at 
Arrowrock  a  sawmill  was  built  on  Cottonwood  Creek,  14  miles  above 
Arrowrock  in  the  Boise  National  Forest.  A  Curtis  "  Dixie  O  "  saw- 
mill, with  54-inch  saw  and  top-saw  rig  with  36-inch  saw,  was  in- 
stalled. The  plant  also  included  a  swing  cut-off  saw  and  a~  3-saw 
gang  edger.  The  plant  was  run  by  a  40  horsepower  Nagle  steam 
engine  and  two  30  horsepower  boilers.  In  the  timber  12  head  of 
horses  and  a  7  by  10  American  steam  hoisting  enmne  were  used.  The 
plant  was  operated  from  April,  1911,  to  September,  1913.  The  total 
output  was  6,747,000  feet  of  lumber;  the  daily  capacity  was  from  15 
to  20  M.  per  eight-hour  day. 

Construction  camp  at  Arrovyrock. — ^The  construction  camp  was  lo- 
cated about  one-fourth  mile  below  the  dam  site  and  was  built  to 
accommodate  about  900  men.  The  largest  number  of  men  employed 
on  the  storage  unit  in  any  one  month  was  1,059,  but  a  part  of  these 
were  at  points  other  than  Arrowrock. 

The  buildings  were  of  a  comparatively  permanent  nature.  Special 
attention  was  given  to  sanitation  and  to  providing  the  best  possible 
camps  and  conveniences  for  laborers,  including  provision  for  their 
amusement  and  recreation* 

The  main  camp  consisted  of  13  cottages,  a  dining  room  and  kitchen 
for  the  engineers  and  office  force,  3  dining  rooms  and  a  kitchen  for 
the  laborers  and  mechanics,  office  building,  warehouse,  cold-storage 
and  artificial  ice  plant,  general  store  and  clubhouse,  post  office,  school- 
house,  hospital,  isolation  hospital,  guest  house,  dormitory  for  the 
engineers  and  office  force,  2  dormitories  for  foremen  and  mechanics, 

1  dormitory  for  skilled  laborers,  1  bunk  house  for  kitchen  and  dining- 
room  forces,  9  bunk  houses  for  common  laborers,  root  cellar,  bakery, 
central  heating  plant  with  public  bath  in  connection,  washhouse, 
stable,  2  general  workshops,  including  carpenter  and  machine  shops, 

2  iron  and  steel  sheds,  electrical  shop,  cement-testing  laboratory,  pipe 
shop,  oil  house,  powder  house,  cable  house,  boot  house,  compressor 
house,  sand-cement  plant,  transformer  house,  mixing  plants,  crushing 
and  screening  plants,  and  other  smaller  buildings. 

The  camp  was  served  by  a  verv  complete  water  and  sewer  system. 
Water  was  obtained  from  Deer  Creek,  about  IJ  miles  above  camp. 

llie  cottages  and  transformer  house  were  plastered  buildings  with 
stained  exterior,  constructed  of  12-inch  boards  laid  10  inches  to  the 
weather,  and  roofed  with  "Cronolite  roofing."  Other  buildings 
were  not  plastered.  They  were  sheathed  with  1-inch  stuff  and  cov- 
ered with  either  Cronolite  or  Neponset  roofing.  All  roofs  were  cov- 
ered with  Cronolite.  All  buildings  were  electric  lighted  and  the 
main  buildings  were  steam  heated.  ^.^.^.^^^  ^^  GoOgle 
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Diversion  works. — The  flow  in  the  Boise  River  at  Arrowrock  varies 
from  a  minimum  of  about  500  second-feet  to  a  maximum  of  about 
16,000  ^cond- feet, '  with  an  extreme  flood  occasionally  reaching 
20,000  second-feet,  and  with  a  possibility  once  in  20  or  30  years  of 
perhaps  a  30,000  second-foot  nood.  After  considerable  discussion 
and  investigation  it  was  decided  to  provide  diversion  works  to  take 
care  of  about  20,000  second-feet.  ^ 

As  built  the  diversion  works  consisted  of  an  upper  cofferdam  with 
a  maximum  height  of  40  feet  and  a  total  length  of  about  200  feet;  a 
diversion  tunnel  30  feet  wide  and  25  feet  high,  the  arched  top  having 
a  10-foot  rise  and  with  a  length  of  487  feet;  and  a  lower  cofferdam 
with  a  maximum  height  of  25  feet  and  a  total  length  of  150  feet. 
The  cofferdams  were  built  of  timber  cribs  filled  with  rock,  gravel, 
and  fine  material  sluiced  in  place.  The  faces  were  of  solid  timber 
construction  with  joints  caulked  with  oakum.  The  bottom  and  sides 
of  the  tunnel  were  lined  with  concrete.  The  arched  top  was  lined 
with  4-inch  timbers  spiked  to  14  by  14  inch  timber  sets,  which  were 
at  5-foot  centers. 

A  carefully  constructed  bell  mouth  at  the  upper  end  of  the  tunnel 
gave  a  very  smooth  entrance,  and  one  at  the  outlet  discharged  the 
water  into  the  river  again  with  a  minimum  disturbance. 

The  tunnel  was  driven  through  ffranite.  The  method  employed 
was  to  drive  twin  headings  under  the  haunches  of  the  arch,  leaving 
a  center  pillar  6  to  8  feet  thick.  The  pillar  was  then  removed.  The 
bench  was  taken  out  in  two  lifts.  Sullivan  drills  (U.  F.  No.  2),  with 
SJ-inch  cylinders,  were  used  exclusively.  Work  was  started  in 
August,  1911,  and  was  completed  in  October,  1912.  In  December, 
1914,  when  there  was  no  longer  any  need  for  the  diversion  tunnel,  it 
was  filled  with  concrete  for  a  length  of  190  feet  under  the  dam 
section. 

Excavation  for  dam. — ^The  estimated  amount  of  excavation  in  the 
river  bed  was  something  over  230,000  cubic  yar^,  not  including  the 
stripping  of  abutments.  The  excavation  was  removed  in  two  sec- 
tions. First,  enough  material  was  removed  to  allow  the  construction 
of  a  portion  of  the  dam  along  the  upstream  side  to  a  height  sufficient 
to  protect  the  work  during  the  following  flood  period.  The  second 
step  in  the  excavation  was  the  removal  of  the  material  downstream 
from  the  constructed  portion  to  the  full  width  of  the  dam. 

Although  the  steam-shovel  outfit  started  to  work  on  the  north 
side  of  the  river  in  February,  1912,  actual  river-bed  excavation  was 
not  commenced  until  July  5  of  that  year,  at  which  time  the  whole 
flow  of  the  river  was  turned  through  the  diversion  tunnel. 

The  character  of  the  material  in  the  river  bed  was  largely  gravel 
and  sand,  with  perhaps  5  to  10  per  cent  of  bowlders  exo^m^  two- 
man  size.  Inasmuch  as  concrete  materials  were  not  plentiful  in  the 
vicinity  of  the  work,  all  excavated  material  which  was  suitable  for 
concrete  was  stored  for  that  use. 

Two  Iddgerwood  8  to  12  ton  cableways,  with  spans  of  approxi- 
mately 1,300  feet,  covered  the  excavation  to  good  advantage.  A 
drag-iine  excavator,  working  in  the  pit  between  these  cableways, 
loaded  the  material  into  the  four  4-yard  skips,  and  these  were  lifted 
and  conveyed  to  the  screening  and  crushing  plant,  where  the  mate- 
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rial  was  separated  into  sand,  gravel,  and  cobbles.  These  were  stored 
in  separate  piles  for  future  us^.  Two  10-t<m,  80-foot  bocMn,  stiff- 
leg  derricks  located  on  the  steep  cliff  alcmg  the  river  bed  commanded 
portions  of  the  excavation  not  reached  bv  the  dra^-line  excavator. 

Considerable  work  was  necessary  to  obtain  a  suitable  foundation. 
On  the  south  side  of  the  river  the  lava  cap  was  entirely  removed  in 
order  that  the  dam  might  be  founded  upon  the  underlying  granite. 
Over  the  entire  foundation  rock  was  removed  to  varying  depths  to 
obtain  a  foundation  of  excellent  quality.  Along  the  heel  and  toe 
of  the  dam  and  in  the  lower  portion  along  the  center  keyways  were 
excavated  in  the  rock.  The  same  drilling  equipment  was  used  that 
was  used  in  the  diversion  tunnel.  The  excavation  of  the  abutments 
was  carried  on  just  ahead  of  concreting  and  was  completed  in 
November,  1915. 

Pumping  plants  were  provided  to  handle  as  high  as  50  second- 
feet  of  seepage  into  the  excavated  pit,  but  there  was  not  a  time  during 
the  period  oi  river-bed  excavation  when  an  8-inch  pump  could  not 
have  handled  the  water.  The  pumping  units  were  mounted  upon 
trucks  which  could  be  lifted  out  of  the  pit  in  case  of  flood. 

Excavation  far  spillway. — ^The  material  moved  was  ^anite  with  a 
light  overburden  of  earth.  The  rock  was  seamy  and  m  portions  of 
the  trench  conditions  were  favorable  for  slides.  The  largest  slide  of 
several  which  occurred  contained  about  25,000  cubic  yards  of  rock. 
Along  the  uphill  side  of  the  excavation  the  depth  of  cut  varied  from 
about  80  feet  to  nearly  250  feet.  Work  was  started  in  June,  1911,  to 
get  a  toe  hold  on  the  steep  sidehill  slope.  This  was  widened  until 
there  was  room  for  the  steam  shovel  to  operate  in.  In  October,  1912, 
the  steam-shovel  outfit,  consisting  of  a  70-ton  Atlantic  shovel,  two 
18-ton  dinkeys,  and  4-yard  dump  cars,  was  moved  to  the  spillway. 
Sullivan  drills  were  used  for  heavy  work  and  jap  drills  for  trimming 
the  slopes.  The  rough  excavation  was  completed  in  December,  1913, 
after  14  months  of  continuous  work,  and  the  steam-shovel  outfit  was 
moved  to  the  gravel  pit.  The  slides  which  occurred  after  the  steam 
^ovel  was  moved  were  removed  by  Baglev  grader  and  orange  peel. 
The  spillway  excavation  was  completed  in  August,  1915. 

Construction  of  the  dam. — Concrete  work  on  the  dam  commenced 
in  November,  1912,  and  was  completed  in  November,  1915.  It  was 
virtually  built  in  three  sections.  The  first  section,  as  indicated  px:e- 
viously,  was  built  to  protect  the  future  work  and  consisted  of  a  por- 
tion of  the  dam  along  the  upstream  face  built  to  a  height  of  aoout 
40  feet  above  high  water  in  the  river,  and  of  ample  section  to  with- 
stand the  pressure  of  water  against  it  for  its  full  height.  The  second 
section  completed  the  dam  for  its  full  width  to  the  top  of  the  first 
section.   The  third  section  completed  the  dam. 

The  best  progress  was  made  during  the  months  of  April,  May, 
June,  and  July,  1914,  when  more  than  200,000  cubic  yards  of  concrete 
were  placed,  an  average  of  mwe  than  50,000  cubic  yards  per  month. 
In  June,  1914,  56,500  cubic  yards  were  placed  in  26  working  days,  an 
average  of  2,170  cubic  yards  per  day  of  two  eight-hour  shifts. 

The  material  for  the  first  and  second  sections — 186,000  cubic  yards — 
was  obtained  from  the  river-bed  excavation.  The  remainder  was 
hauled  from  the  gravel  pit  over  the  railroad.    Sand  cement  was  used. 
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A  sand-cement  plant  with  a  capacity  of  from  1,800  to  2,000  barrels 
of  sand  cement  per  24  hours  was  erected  at  the  dam  site.  This  plant 
manufactured  a  total  of  586,450  barrels  of  sand  cement.  The  mate- 
rial excavated  from  the  river  bed  was  passed  through  a  gravity 
screening  plant.  The  oversize  was  crushed  oy  a  No.  5  Ai^in  gyratory 
crusher.  The  concrete  material  obtained  at  the  gravel  pit  was  car- 
ried in  4-yard  cars,  hauled  by  18-ton  dinkeys,  to  a  screening  plant  at 
the  pit,  where  it  was  put  through  Austin  rotary  screens.  At  this 
plant  there  were  six  screens  and  two  No.  5  Austin  crushers. 

The  concrete-mixing  plant  for  placing  the  first  and  second  sections 
was  a  two-unit  plant  located  on  the  lava  cliff  and  in  the  dam  section. 
The  plant  used  for  the  final  section  was  of  three  units  and  was  located 
on  the  lava  cliff  just  below  the  dam.  No.  14,  1-cubic-yard  Smith 
mixers  were  used  in  both  plants.  The  sand,r  gravel,  and  cobbles  were 
measured  out  through  air-operated  measuring  boxes;  the  sand  cement 
was  weighed  out. 

Most  of  the  concrete  was  placed  in  the  dam  by  means  of  the  Crowe 
concrete  cableway  system.  A  2-cubic-yard  conveying  bucket  with 
automatic  dump  carried  the  concrete  from  the  i)lant  to  a  distributing 
hopper  carried  on  the  main  cable.  The  distributing  hopper  could 
be  moved  to  any  position  along  the  cable  and  carried  a  40-foot  swivel 
chute  which  could  be  swung  through  360°.  This  made  it  possible 
to  cover  a  strip  80  feet  wide  along  the  line  of  the  cableway.  Above 
the  point  where  it  was  practicable  to  place  concrete  by  this  system, 
65  feet  below  the  finished  top,  a  trestle  system  was  resorted  to.  The 
main  Lidgerwood  cableways  carried  the  concrete  from  the  mixing 
plant  to  each  end  of  the  dam,  where  it  was  received  by  2-cubic-yard 
electric  rocker  dump  cars  which  conveyed  it  to  place. 

The  outlet  gates  and  valves  were  installed  by  use  of  the  cableways 
and  a  stiff-les  derrick  set  on  top  of  the  dam;  a  traveling  crane  for 
handling  the  oalanced  valves  and  for  raking  trash  racks  operated  on 
top  of  the  dam. 

The  principal  quantities  in  the  dam  are  322,390  cubic  yards  of 
excavation,  585,165  cubic  yards  of  concrete,  603,020  pounos  of  re- 
inforcing steel,  2,672,300  pounds  of  gates,  machinery  and  structural 
steel,  10,490  linear  feet  of  grout  and  drainage  holes  in  bedrock, 
24,540  linear  feet  of  drainage  conduits  in  concrete,  1,067  linear  feet 
of  tile  drain,  2,182  linear  feet  of  inspection  and  operating  galleries, 
2,821  linear  feet  of  outlet  conduits,  and  4,168  linear  feet  of  contrac- 
tion joints. 

Construction  of  spillway. — Concrete  work  on  the  spillway  was 
started  in  September,  1914,  and  finished  in  October,  1915.  The 
concrete  was  all  obtained  from  the  second  mixing  plant  and  was 
transported  by  one  of  the  Lidgerwood  cableways  to  a  dumping  hop- 
per, tnence  by  gravity  chute  to  cars  or  concrete  cableway.  That  for 
the  lower  end  of  the  trench  was  handled  in  cars  hauled  by  a  7-ton 
dinkey.  The  floor  of  this  portion  of  the  trench  was  laid  direct  from 
dump  cars,  and  a  traveling  derrick  handled  dump  buckets  for  placing 
concrete  in  the  side  lining.  The  upper  end  of  the  trench  and  the 
spillway  weir  were  covered  by  a  concrete  cableway  similar  to  those 
used  on  the  dam.  All  the  spillway  concrete  was  reinforced.  The 
trench  lining  was  anchored  to  the  rock  by  anchor  bars  to  which  the 
reinforcing  steel  was  fastened. 
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The  movable  crest  gates  were  conveyed  from  the  railroad  cars  to 
the  spillway  over  the  Liidgerwood  cableways  and  assembled  in  place. 

The  i)rincipal  quantities  in  the  spillway  are  359,100  cubic  yards  of 
excavation,  1,300  cubic  yards  of  back  fill,  25,564  cubic  yards  of  con- 
crete, 708,690  pounds  of  reinforcing  steel,  641,770  pounds  of  gates, 
machinery  and  structural  steel,  5,030  linear  feet  of  drains,  and  50,200 
pounds  of  structural  steel  in  highway  bridge. 

Construction  of  log  conveyor. — Construction  of  the  log  conveyor 
was  started  in  March,  1915,  and  was  finished  in  November,  1915,  with 
the  exception  of  placing  a  small  amount  of  machinery,  which  was 
completed  in  the  early  part  of  1916.  Concrete  was  conveyed  from 
the  mixing  plant  to  the  top  of  the  dam  at  the  south  end,  where  the 
log  conveyor  is  located.  From  here  it  was  carried  by  car  to  gravity 
chutes,  which  conveyed  the  concrete  to  place. 

The  principal  quantities  in  the  log  conveyor  are  8,265  cubic  yards 
of  excavation,  2,184  cubic  yards  of  concrete,  84,060  pounds  of  rein- 
forcing steel,  300,390  pounds  of  machinery  and  structural  steel,  and 
200  linear  feet  of  tunnel. 

Operation  of  dam. — ^The  dam  was  completed  to  a  sufficient  height 
in  the  spring  of  1915  to  allow  the  storage  of  180,000  acre- feet  of  water 
in  the  reservoir.  The  records  show  the  run-off  for  1915  to  be  the 
lowest  on  record.  In  anticipation  of  this  the  work  on  the  dam  was 
rushed  to  provide  an  adequate  storage  of  water  for  use  on  the  project. 

The  reservoir  was  filled  for  the  first  time  to  the  crest  of  the  con- 
crete weir  on  June  17, 1916,  after  having  been  used  for  regulating  the 
usual  spring  freshets.  The  outlet  wor^  through  the  dam  have  been 
used  and  have  given  no  trouble  whatever.  The  movable  crest  gates 
on  tlie  spillway  weir  have  also  been  operated  successfully. 

The  dam  itself  has  proven  its  excellence  in  every  respect  under  all 
heads.  The  leakage  and  seepage  is  negligiUe,  amounting  to  only 
0.39  second-foot  with  a  full  reservoir. 

CONSTBUCTION  DUBING  7X8CAL  YEA&. 

Storage  vadt  {Arrowrock  Dam  and  related  features). — ^The  Boise 
power  plant  was  operated  throughout  the  year.  The  total  output 
of  the  plant  for  the  fiscal  year  was  2,805,410  kilowatt  hours,  of  which 
80.7  per  cent  was  sold  to  the  Electric  Investment  Co.,  including  the 
amount  exchanged  on  account  of  the  drainage-construction  work  on 
theproject. 

The  Boise  &  Arrowrock  Railroad  was  upon  an  operating  basis  until 
February  12,  at  which  time  all  service  was  discontinued  with  the  ex- 
ception of  an  occasional  train  for  transporting  equipment  and  ma- 
terials from  Arrowrock. 

The  dam  was  completed  in  November,  although  it  was  dedicated  on 
October  4.  One  thousand  eight  hundred  and  twenty-five  cubic  yards 
of  concrete  were  placed  in  the  dam  during  the  fiscal  year.  The  dam 
was  operated  to  deliver  the  irrigation  water  stored  in  the  spring  of 
1915,  and  when  the  water  in  the  reservoir  was  sufficiently  lowered  the 
two  remaining  balanced  valves  were  installed.  Water  was  stored 
again  during  the  spring  of  1916,  and  the  reservoir  was  filled  for  the 
first  time  on  June  17, 1916,  to  the  elevation  of  the  crest  of  the  concrete 
weir. 
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The  spillway  was  completed  in  October,  1916 ;  4,070  cubic  yards  of 
excavation  were  removed  and  3,084  cubic  yards  of  reinforced  concrete 
were  placed  in  the  lining  and  weir.  The  movable  crest  was  in- 
stalled, which  required  the  placing  of  642,000  pounds  of  structural 
steel  and  cast  iron. 

The  log  conveyor  was  completed  during  the  year;  8,265  cubic  yards 
of  excavation  were  removed  and  2,134  cubic  yards  of  concrete,  a 
large  percentage  of  which  is  reinforced,  were  placed.  The  ma- 
chinery and  superstructure  over  the  Ic^  deck  required  the  placing 
of  231,990  pounds  of  structural  steel  and  cs^  iron. 

The  lower  end  of  the  conveyor  is  carried  throu^  200  linear  feet  of 
tunnel  which  was  constructed  during  the  early  part  of  the  year. 

The  sand-cement  plant  ceased  operations  on  July  9.  The  output 
for  the  year  was  1,210  barrels  of  sand  cement.  The  plant  was  dis- 
mantled and  equipment  stored. 

The  »avel  pit  and  screening  plant  at  the  diversion  dam  were  not 
operated. 

All  plant  has  been  dismantled  and  shipped  to  the  diversion  dam 
for  storage,  pending  sale  or  transfer.  Considerable  equipment  has 
been  disposied  of  through  sale  or  transfer  to  other  projects. 

The  construction  camp  has  been  removed.  The  buildings  were 
sold  to  individuals  who  wrecked  them. 

Distribution  unU^  Main  Canal. — ^The  only  construction  done  on 
the  Main  Canal  during^ the  year  was  on  the  section  from  Indian 
Creek  to  the  Deer  Flat  lleservoir,  where  47,742  square  yards  of  pav- 
ing were  placed  on  the  inner  slopes  to  prevent  erosion  due  to  velocity 
and  wave  action. 

Deer  Flat  Reservoir. — ^The  wing  walls  of  the  approach  to  the 
outlet  gates  at  the  lower  embankment  were  raised  to  prevent  gravel 
sliding  in  from*  the  embankment,  and  the  channel  leading  to  these 
gates  was  enlarged. 

Lateral  system. — ^The  principal  work  on  the  lateral  system  was  in 
the  nature  of  reconstruction  or  replacement  of  timber  work  with  con- 
crete and  masonry. 

During  the  fiscal  vear  1916  approximately  700  small  timber  drops, 
checks,  weirs,  and  chutes  were  replaced  in  this  manner.  Also  three 
large  concrete  chutes  were  installed  to  replace  a  series  of  timber 
drops  on  the  Frohman  and  Lizard  wasteways.  A  large  concrete 
flume,  capacity  880  second-feet,  was  installed  to  replace  a  timber 
structure  on  the  Mora  Canal.  Approximately  2  miles  of  concrete 
lining  were  placed  on  the  Deer  Flat  Lowline  and  Mora  Canals,  and 
also  several  nils  on  the  laterals  were  concrete-lined. 

The  first  7  miles  of  the  Deer  Flat  Lowline  Canal  were  widened 
to  increase  the  capacity  from  800  to  1,000  second-feet.  Some  lateral 
extension  work  was  done;  and  approximately  500  small  timber  struc- 
tures, mostly  farm  tap  boxes  and  weirs,  were  installed  for  new  lands. 

SEEPAGE  AND  DRAINAGE. 

An  approximation  of  the  seeped  areas  is  given  herewith  in  tabu- 
lar form,  based  on  a  water  plane  from  0  to  6  feet  below  the  groimd 
surface.    In  general  these  areas  have  increased  slowly  during  the 
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year,  but  several   isolated  small   areas  have  become  dangerously 
affected: 

Estimate  of  seeped  areas. 


Name  of  a 


Acnage 
previooslT 
reclaimed. 


Acreage 

reclaimed, 

1916. 


Estimated 

acraage  still 

seeped. 


Pioneer  Irrigation  District 

Nampa  and  Meridian  District. 

Faigo  Basin 

MisceUaneoos. 


6,800 


700 
360 


2,500 
1,600 


1,200 
4,600 


1,100 


Total., 


7,750 


4,100 


6,900 


The  draina^  construction  now  under  way  is  exjjected  to  reclaim 
all  the  seeped  areas  noted  above  with  the  exception  of  the  1,100 
acres  in  miscellaneous  localities,  for  which  no  definite  plans  are 
formed. 

The  construction  of  open  drains  proceeded  throughout  the  year  in 
the  Pioneer  Irrigation  District  and  m  the  Nampa  and  Meridian  Irri- 
gation District.  The  work  in  the  former  district  will  be  approxi- 
mately 90  per  cent  complete  at  the  end  of  the  fiscal  year,  and  that  in 
the  latter  approximately  40  per  cent  complete. 

Prior  to  January  1  two  electric  drag-line  excavators  were  em- 
ployed, and  since  that  date  four  have  been  employed.  These  machines 
are  worked  three  8-hour  shifts  per  day,  and  their  output  is  recorded 
below: 

Progress  of  excavation. 


Fiscal  year  1 1916. 

Prior  to  fiscal  year 
1916. 

Total. 

Miles. 

Yardage. 

Miles. 

Yaidage. 

Mfles. 

Yardage. 

Pioneer  Irrintion  District 

23.9 
14.2 

1,067,481 
602,456 

50.6 

1,816,770 

73.5 
14.2 
5.6 
4.1 

2,884,251 
602,456 
275,644 
103,017 

Nampa  andMeridian  District     

Faiso  Basin. 

5.6 
4.1 

275.044 
103,017 

DrsSn  from  unner  mbanlnnent 

Total 

37.1 

1,609,987 

60.8 

2,195,431 

97.4 

3,865,368 

>  To  Jime  1, 1916. 
ECONOMIES  OF  OOVEBNMENT  WOBK. 

Boise  dk  Arrovyrock  Railroad. — ^To  facilitate  the  hauling  of  ma- 
terials and  equipment  for  the  construction  of  the  dam  and  appurte- 
nant structures  a  standard-gauge  steam  railroad  was  built  by  the 
Government  from  Barberton  to  Arrowrock,  a  dstance  of  17  miles. 

The  road  was  built  in  1911  and  was  placed  upon  an  operating 
basis  on  December  11  of  that  year.  It  cost  a  total  of  $392,840,  or 
$20,676  per  mile  of  track. 

The  equipment,  consisting  of  8  locomotives,  2  passenger  cars,  3 
box  cars,  4  flat  cars,  36  gondola  cars,  3  gasoline 'speeders,  3  hand  cars, 
and  3  velocipedes,  cost  the  Government  $39,716.97  at  Barberton, 
Idaho. 

The  railroad  operated  continuously  until  February  12,  1916,  at 
which  time  operations  were  discontinued  except  for  occasional  trains 
out  of  ArroWrock  hauling  equipment. 

61309"— 16 10  Digitized  by  GOOglC 


146       FIFTEENTH  ANNUAL  REPORT  OF  RBOLAMATION  SERVICB. 

A  summary  of  results  to  December  31, 1915,  shows  the  following: 

Freight  earnings $243, 105. 58 

Passenger  earnings  _i 57,881.33 

MisceUaneous  earnings _«        4,621.41 

Total 305, 108. 27 

Operating  cost 237, 646. 19 

Total  gain 67. 462 .08 

Freight,  ton-miles 13, 967, 264 

Number  of  passengers  carried 89, 639 

Total  train  mileage 111,  229 

Average  operating  cost  per  train-mile $2, 14 

Operatnlg  cost  per  ton-mile |0. 017 

Cost  per  ton-mile  (including  total  cost  of  railroad) 10.045 

Prior  to  the  construction  of  the  railroad  the  cost  of  hauling  freight 
by  wagon  road  to  the  dam  site  was  $8  per  ton,  or  approximately  17 
cents  per  ton-mile. 

Sand  ceraent  plant  at  Arrowrock  Dam. — In  the  construction  of 
Arrowrock  Dam  and  Spillway  approximately  610,600  cubic  yards 
of  concrete  were  placed.  The  cost  of  cement  entering  into  this  great 
amount  of  concrete  was  a  very  important  item  and  offered  a  great 
field  for  investigation,  since  a  small  saving  in  the  unit  cost  of  cement 
would  very  materially  reduce  the  final  cost  of  the  structure. 

Based  upon  tests  made  with  sand  cement  in  which  the  blending  ma- 
terial was  granite  from  the  excavation  of  the  spillway  channel,  ui>on 
investigations  of  the  actual  use  of  sand  cement  in  structures  which 
had  been  in  service  several  vears,  and  upon  estimates  of  cost  of  the 
installation  and  operation  of  the  necessary  equipment,  it  was  decided 
to  use  sand  cement. 

A  sand  cement  plant  having  a  capacity  of  1,800  to  2,000  barrels 
per  24  hours  was  erected  at  Arrowrock  at  an  approximate  cost  of 
$76,500.  This  plant  consisted  of  a  rock  crusher,  sand  rolls,  drier,  ball 
mill,  proportioning  machine,  four  tube  mills,  the  necessary  conveying 
equipment,  and  storage  bins  with  a  capacity  of  about  9,000  barrels 
of  sand  cement. 

The  crushed  granite  and  Portland  cement  were  weighed  out  in  a 
double  compartment  scale  hopper  and  dumped  into  conveyors,  which 
carried  them  to  the  tube  mills.  In  the  tube  mills  they  were  ground 
together  to  form  ^^sand  cement."  The  product  of  the  tube  mills 
was  required  to  pass  90  per  cent  through  the  200-mesh  screen  and 
to  contain  45  per  cent  by  weight  of  the  blending  material  from 
the  spillway  excavation  and  65  per  cent  by  weight  of  Portland 
cement. 

The  product,  sand  cement,  was  conveyed  from  the  tube  mills  to 
the  storage  bins.  From  the  bins  it  was  conveyed  to  the  mixing  plant 
through  a  pneumatic  conveyor. 

A  total  of  586,450  barrels  of  sand  cement  was  manufactured  at 
Arrowrock.  The  average  output  per  tube-mill  hour  was  17.8  barrels. 
The  average  cost  per  barrel  was  $1.86,  including  the  Government 
freight  rate  on  Portland  cement. 

A  definite  statement  of  the  saving  effected  by  the  use  of  sand 
cement  in  place  of  straight  Portland  cement  can  not  be  made,  since 
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conditions  governing  handling  and  usage  would  in  all  probability 
not  be  comparable  with  those  under  which  sand  cement  was  used. 
However,  for  the  sake  of  comparison,  assume  that  an  equal  amount 
of  Portland  cement  was  used  to  replace  the  sand  cement  and  that 
the  cost  of  handling  was  the  same  in  each  case.  A  portion  of  the 
cost  of  the  testing  laboratory  was  chargeable  to  sand  cement — assume 
one-half. 

Portland  cement : 

586,450  barrels,  at  $1.89 $1,108,390.50 

Sand  cement : 

586,450  barrels,  at  $1.35 1-  $791,607.50 

One-half  laboratory  expense 7,500.00 

799, 107. 50 

Approximate  saving  effected -^        309, 283. 00 

The  costs  include  all  items  of  expense  except  general  expense, 
which  amounts  to  about  8  per  cent. 

Boise  power  plant. — Investigations  and  estimates  showed  that  the 
construction  of  Arrowrock  Dam  could  be  accomplished  more  eco- 
nomically and  with  greater  convenience  hy  using  electric  power 
rather  than  steam.  Upon  the  recommendation  of  a  board  of  engi- 
neers a  1,600  kilowatt,  3-unit,  hydroelectric  power  house  with  80  per 
cent  power  factor,  together  with  the  necessary  transmission  lines  and 
substations,  was  built.  In  considering  the  advisability  of  building  the 
plant  considerable  weight  was  given  to  the  fact  that  it  would  be  a 
viduable  asset  to  the  project  after  the  completion  of  the  construction 
work  at  Arrowrock  Dam. 

The  current  is  3-phase,  60-cycle,  alternating,  generated  at  2,300 
volts  and  transmitted  at  22,000  volts. 

Construction  of  the  plant  was  begun  in  June,  1911,  and  was  com- 
pleted during  April,  1912,  at  a  total  cost  of  $250,000,  including  trans- 
mission lines  and  substations.  Although  the  power  house  was  not 
placed  upon  an  operating  basis  until  May^  12, 1912,  power  purchased 
from  the  local  power  company  was  carried  to  Arrowrock  over  the 
completed  .transmission  line  for  the  first  time  on  September  16, 1911. 

Through  the  provisions  of  a  contract,  to  which  the  Government 
and  the  local  power  company  are  parties,  use  of  power  has  been  made 
possible  both  by  exchange  and  by  sale. 

FoUoivinff  is  a  statement  showing  a  summary  of  the  results  of 
operating  the  power  plant  to  June  1, 1916 : 


Item. 


xnowatt 
hours. 


Percent 
of  total 
output. 


Power  delivered  for  work  In  oonnectlOD  with  Arrowrock  Dam 

Power  acid  to  local  power  company •  " 

Power  delivered  to  local  power  company  in  exchange  for  that  delivered  by  them  to 
drainage  work  on  Boise  project 

Total  output  of  power  house .' --• 

Power  bought  trom  local  power  company  sinoeL  Government  plant  was  put  m 

operation 

Cost  of  ganerathig  power,  including  all  items  of  expense  per  kilowatt  hour,  0.446 


11,704,307 
6,678,453 

2,591,607 


20,074,357 
34,380 


55.8 
31.8 


12.4 


100.0 
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The  profit  derived  from  the  operation  of  the  plant  to  June  1, 1916, 
through  sales  and  exchange  was  approximately  $35,000.  No  credit 
accrues  from  the  delivery  of  power  for  the  construction  of  Arrow- 
rock  Dam  since  that  power  was  delivered  at  cost. 

Aside  from  the  superior  convenience  of  electric  power,  as  was 
demonstrated  at  Arrowrock  and  other  large  construction  under- 
takings of  the  service,  an  important  saving  was  effected  in  actual 
outlay  for  power  bj  means  of  this  plant.  Assuming  that  the  most 
favorable  commercial  power  rates  of  1  cent,  three-fourths  cent,  and 
one-half  cent  per  kilowatt  hour  on  a  sliding  scale  could  have  been 
obtained,  the  construction  power  bill  would  have  amounted  to  ap- 
proximately $94,000;  whereas  through  the  Government  plant  the 
same  amount  of  power  actually  cost  $52,000,  making  a  net  saving  of 
$42,000. 

To  date  the  plant  carries  a  depreciation  charge  of  $24,903,  which 
is  included  in  the  unit  cost  of  operation  of  0.446  cent  per  kilowatt 
hour. 

Upon  completion  of  Arrowrock  Dam  construction  this  power  plant 
was  advertised  for  lease,  and  under  proposals  opened  February  7, 
1916,  a  contract  was  entered  into  on  May  1,  1916,  with  the  Electric 
Investment  Co.  for  taking  over  the  operation  of  the  plant  on  July  1, 
1916.  Eeservation  was  made  of  about  25  per  cent  of  the  electrical 
output  of  the  plant  at  substantially  the  cost  of  production  for  use 
in  project  drainage  work  and  in  operating  the  Arrowrock  Dam  con- 
trolling devices.  For  the  balance  of  the  plant  output  the  company 
under  the  contract  agrees  to  pay  the  net  sum  of  $11,000  annually 
into  project  revenues. 

BOABD  BEPOBTS. 

Waldvogel  subdivision,  Boise  project;  February  23,  1911;  per- 
sonnel: A.  P.  Davis,  chief  engineer;  F.  E.  Weymouth,  supervising 
engineer;  F.  W.  Hanna,  project  engineer. 

Kailroad  from  Boise  to  Arrowrock,  February  25,  1911 ;  personnel : 
A.  P.  Davis,  chief  engineer;  F.  E.  Weymouth,  supervising  engineer; 
Charles  H.  Paul,  engineer;  B.  E.  Stoutemyer,  examiner. 

Arrowrock  Dam,  September  9,  1911 ;  personnel :  A.  P.  Davis,  chief 
engineer;  A.  J.  Wiley,  consulting  engineer;  F.  E.  Weymouth,  super- 
vising engineer;  Charles  H.  Paul,  construction  engineer. 

Arrowrock  Dam,  January  28,  1912;  personnel:  A.  P.  Davis,  chief 
engineer ;  A.  J.  Wiley,  consulting  engineer ;  F.  E.  Weymouth,  super- 
vising engineer;  Charles  H.  Paul,  construction  engineer. 

Arrowrock  Dam,  power  development,  February  13,  1913;  per- 
sonnel :  A.  P.  Davis,  chief  engineer ;  A.  J.  Wiley,  consulting  engineer ; 
D.  C.  Henny ,  consulting  engineer ;  O.  H.  Ensign,  chief  electrical  en- 
gineer; F.  E.  Weymouth,  supervising  engineer;  Charles  H.  Paul, 
construction  engineer. 

Drainage  in  vicinity  of  Caldwell  and  Nampa,  August  30,  1913; 
personnel:  D.  C.  Henny,  consulting  engineer;  F.  E.  Weymouth,  su- 
pervising engineer;  George  H.  Bliss,  project  engineer. 

Regarding  various  matters  in  connection  with  construction  of 
Arrowrock  Dam.  February  11,  1914;  personnel:  A.  P.  Davis,  chief 
engineer;  A.  J.  Wiley,  consulting  engineer;  F.  E.  Weymouth,  super- 
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vising  engineer;  Charles  H.  Paul,  construction  en^neer;  James 
Munn,  superintendent  of  construction;  Alfred  B.  Maynew,  engineer. 

Re  Nampa-Meridian  Irrigation  District  contract  and  drainage, 
February  16,  1914;  personnel:  A.  P.  Davis,  chief  en^neer;  D.  C. 
Henny,  consulting  engineer;  F.  E.  Weymouth,  supervising  engineer; 
Greorge  H.  Bliss,  project  manager;  J.  L.  Burkholder,  assistant  engi- 
neer. 

Nampa-Meridian  Irrigation  District  contract  and  drainage  (sup- 
plemental), February  17,  1914;  personnel:  D.  C.  Henny,  consulting 
engineer;  F.  E.  Weymouth,  supervising  engineer;  George  H.  Bliss, 
project  manager;  J.  L.  Burkholder,  assistant  engineer. 

OPEBATION  AND  MAINTENANCE. 

The  right  of  the  United  States  to  divert  water  from  the  natural 
flow  of  the  Boise  River  terminated  for  the  season  of  1915  on  June 
29,  prior  to  which  date  several  cuts  were  made  by  order  of  the  State, 
the  first  of  which  took  place  on  June  12,  on  and  after  which  date  it 
was  necessary  to  draw  on  Arrowrock  Reservoir  in  order  to  maintain 
the  necessary  discharge  into  the  Main  Canal. 

Storage  capacity  in  Arrowrock  Reservoir  was  available  for  the 
first  time  and  approximately  180,000  acre- feet  of  water  were  stored 
by  June  12,  after  which  the  demand  upon  the  reservoir  gradually 
diminished  the  supply  until  the  clo»e  of  the  irrigation  season,  when 
4,612  acre-feet  remained.  The  availability  of  this  storage  proved 
most  opportune,  for  the  year  was  a  record  breaker  from  the  view- 
point of  light  run-off  from  the  Boise  River  watershed,  and  extreme 
losses  to  users  on  the  Government  project  were  not  only  averted,  but 
similar  losses  were  saved  to  other  projects  under  the  Boise  River 
through  the  sale  to  them  under  special  contracts  of  approximately 
26,000  acre-feet  of  storage  water. 

Water  was  delivered  to  lands  under  the  project  at  the  rate  of  40 
cents  an  acre-foot  prior  to  August  1  and  at  the  rate  of  60  cents  an 
acre-foot  on  and  after  that  dat«,  or  for  flood  water  and  storage 
water,  respectively.  The  revenues  from  this  source  amounted  to 
approximately  $100,000,  and  resulted  from  the  delivery  of  approxi- 
mately 230,000  acre-feet  of  water  to  1,727  farms,  containing  an  irri- 
gated area  of  76,705  acres.  The  average  amount  of  water  used  per 
acre  was  2.81  acre- feet,  at  an  average  cost  of  $1.39  per  acre. 

Under  contract  with  the  New  York  (vanal  Co.  (Ltd.)  20,422  acres 
of  land,  comprising  405  farms,  were  watered  through  the  Govern- 
ment canal  system,  the  water  being  derived  from  the  vested  right 
of  that  company. 

Under  contract  with  the  Idaho-Iowa  Lateral  &  Reservoir  Co.  the 
reservoirs  of  that  company  were  filled  during  the  year  through  the 
Government  canal  system. 

The  maximum  storage  for  Deer  Flat  Reservoir  for  the  year  was 
121,542  acre-feet.  The  total  storage  for  the  season  was  252,419  acre- 
feet.  At  the  close  of  the  irrigation  season  12,374  acre- feet  of  storage 
remained. 

A  total  of  97,127  acres  of  land  was  irrigated  from  the  project  sys- 
tem during  the  ^ear,  including  the  20,422  acres  of  New  York  lands 
previously  mentioned.    Of  this  total,  84,009  acres  were  watered  from 
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the  system  below  Deer  Flat  Reservoir  and  the  remainder  from  the 
system  above. 

Maintenance. — The  usual  amount  and  character  of  maintenance 
Work  has  been  done  during  the  year,  consisting  of  the  cleaning  of 
laterals  and  the  repairing  and  replacement  of  wooden  structures. 
Considerable  paving  and  riprapping  with  stone  and  sagebrush  were 
done  to  prevent  erosion  of  canal  banks.  Only  one  break  of  impor- 
tance was  e3n)erienced;  this  was  on  the  Mora  Canal  where  it  crossed 
Indian  Creek  in  a  timber  flume,  the  fill  at  the  inlet  of  the  flume 
washing  out.  It  required  about  three  days  to  make  the  repair,  and  as 
it  was  in  the  hot  part  of  the  season  some  damage  resulted,  though 
not  serious. 

Eiatorical  review,  Boise  project,  Idaho. 


Item. 


1911 


1913 


1913 


1914 


1915 


1916 


Aoraage  to  whidi  the  Senrloe  was  pnpared 
to  furnish  water 

Aoraace  irrigated 

Miles  of  canals  operated 

Water  diverted,  acre-feet 

Watar  deliyered  to  land  per  acre  of  land 
irrigated,  acre-feet 


120,000 

45,575 

624 

337,963 

1.79 


200,000 

01,725 

966 

870,056 

1.93 


207,000 

76,265 

969 

495,470 

2.38 


207,000 

83,590 

971 

495,665 

2.82 


207,000 

97,127 

973 

542,102 

2.81 


230,000 

112,000 

980 

0) 

0) 


I  Not  yet  determined. 
SETTLEMENT. 

This  subject  has  received  a  considerable  impetus  through  the  recent 
sale  of  approximately  9,000  irrigable  acres  of  State  land.  A  large 
part  of  this  land  is  now  settled  upon  and  in  cultivation  for  the  first 
time.  Generally  speaking,  it  is  in  the  hands  of  a  class  of  farmers 
who  possess  the  knowledge  and  the  means  necessary  to  make  farm- 
ing a  success.  This  land  was  sold  at  public  auction  and  at  very 
reasonable  prices,  payment  therefor  to  be  made  in  40  aimual  install- 
ments, with  a  6  per  cent  interest  rate  on  deferred  payments. 

Impetus  was  also  given  to  settlement  of  lands  above  Deer  Flat 
Reservoir -by  certain  knowledge  that  Arrowrock  storage  insured  a 
full  season's  supply  of  water  for  these  lands. 

Settlement  data,  Boise  project. 


Item. 


Total  nnmber  of  farms  on  project 

Population 

Number  of  irrigated  farms 

Operated  by  owners  or  managers. . . . 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  on  farms . 

Number  of  public  scho<ds 

Number  of  ohurdies 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 

Total  number  of  relinquishments 


1912 

1913 

1914 

1915 

2,391 

2,450 

2,600 

2,690 

7,000 

7,500 

8,000 

8,600 

1,223 

1,575 

1,771 

1,908 

1,050 

1,350 

1,521 

1,358 

173 

225 

250 

550 

3,669 

4,275 

5,313 

^'^S 

9 

10 

10 

10 

30,000 

30,850 

30,400 

30.500 

37,000 

37,850 

38,400 

39,100 

16 

18 

20 

22 

40 

45 

50 

52 

10 

11 

11 

13 

0? 

('»'! 

81,505,000 

$1,545,900 

{' 

<!V 

17,326,480 

$8,424,300 

0 

n'l 

27,038 

*  23, 772 

(») 

15 

10 

6 

1916 


3,926 

12,560 

2,450 

1,590 

860 

7,520 

10 

34,350 

46,910 

22 

52 

ir. 

$1,750,000 

$9,000,000 

24,850 

18 


iNoraoord. 


I;  some  banks  refuse  to  give  number  of  depositors. 
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PBINCIFAL  CB0P8. 

The  usual  variety  of  crops  was  grown  on  the  project  during  1915. 
The  principal  crops  were  alfalfa,  barley,  clover  hay,  clover  seed, 
Indian  com,  oats,  potatoes,  and  wneat.  Alfalfa  covered  the  largest 
area,  amounting  to  22,259  acres;  this  was  an  increase  over  the  pre- 
vious year  of  4,131  acres.  Wheat  came  next  with  17,504  acres,  or  an 
increase  of  6,446  acres.  Increased  acreages  were  also  shown  for 
barley,  oats,  and  potatoes,  although  proportionately  not  so  great; 
clover  hay,  clover  seed,  and  Indian  com  showed  decreases,  due  in 
some  measure  to  the  increase  in  wheat  cultivation,  which  was  stimu- 
lated by  good  returns  the  previous  year. 

Crop  report,  BoUe  project,  Idaho,  year  of  1915. 


Crop. 


Ana 

(acres). 


Unit  of 
yield. 


Yields. 


Total. 


Averace 
per  acre. 


Values. 


FeruDH 
of  yield. 


TotaL 


Per  acre. 


AU^fahay 

AlfldfBMed. 

^g^.:::::;:::::::::::::; 

Beans 

Beets,  socar 

Cioyer,haT. 

Clover  seed 

Com,  IzKUan. 

Com,  sorghniii. , 

Com,  fodder 

Fruits,  small 

Qarden 

Hay,  except  above 

Millet  seed. 

Oats 

Onions 

Pasture. 

Peaches 

Peas. 

Prunes 

Potatoes,  oonunon. 

Potatoes,  sweet 

whe8i**.!"!I!!!I!!lJ!"II!! 

Whit»€loverseed 

Less  duplicated  areas 

Total  croppad  acreage 


Irrigated,  no  crop: 
rlonbearlng  on 

Young  alfdi^ , 

Young  clover 

Qround  tail  plowed, 
Miscellaneous. 

Leas  dnpUoated  areas. . . 

Total  irrigated  acreage. . 


22,360 
246 
1S04 

2,776 

172 

8 

4,M1 

4,604 

6,765 

188 

279 

71 

784 

881 

89 

6,974 

7 

5,239 

133 

77 

28 

1,337 

62 

177 

17,504 

26 

5,228 


Ton.... 
Bushel. 
Pound., 
Bushel. 
...do.... 
Ton.... 
...do.... 
Bushel. 
...do.... 
Gallon.. 

Too 

Pound. 


85,060 

786.6 
542,098 
72^909 
^148. 88 

16 
6,748 
16,044 
107.991 
9,261 
1,717.76 
84,790.5 


8.82 
8.19 
1,075.6 
26.28 
12.46 
5.8 
1.48 
8.56 
29.27 
49.11 
6.15 
1,200.06 


86.00 

9.00 

.02 

.63 

8.00 

5.00 

6.00 

10.50 

.00 

.50 

7.00 

.05 


Ton.... 
Bushel. 
...do.... 
...do...., 


475.26 
864 

156,472 
308.83 


1.44 
4.11 
22.72 
45.68 


6.00 

2.00 

.40 

.80 


Pound., 
Bushel. 
Pound. 
Bushel. 
..do.... 
..do.... 
..do.... 
..do.... 


204,240 

526.75 

223,700 

219,460 

1,335 

1,916.5 

418,504 

46 


1,541.43 

6.83 

7,918.58 

164.14 

21.49 

10.79 

23.91 

1.77 


.01 
1.76 

-.0075 

.60 
2.50 

.60 

.75 
12.50 


8510,480 

7,079 

10,842 

88,674 

6,481 

80 

40,458 

168,462 

118,796 

4,625 

12,024 

4,240 

28,846 

2,851 

728 

68,889 

247 

63,366 

2,042 

920 

1,678 

131,676 

8,337 

1,150 

318,878 

575 


822.93 
28.71 
21.51 
18.93 
87.39 
99.09 
8.87 
87.40 
17.56 
24.66 
43.02 
60.03 
89.30 
8.00 
8.23 
9.09 
36.54 
10.19 
15.41 
11.96 
50.39 
98.49 
53.73 
6.47 
17.93 
22.12 


09,818 


Total  and  average . 


1,526,873 


21.87 


Areas. 


5,786 
4,369 
2,842 
125 
189 
6,874 


Total  irrigable  area  farms  reported .  99,973. 19 
Total  irrigated  area  farms  reported: 


Under  water-right  applications. 

Under  rental  contracts 

Total  criipped  area  f^ums  reported. . 


76,706 


Acres. 


76,705 
76,706 
09,818 


Farms. 


Percent 

of 
project. 


1,727 

1,727 
1,727 
1,727 


143.46 

33.35 
33.35 
30.35 


1  Based  on  230,000  acres,  including  vested  watoMight  lands  for  which  crop  statistics  were  not  collected, 
as  foUows:  84,000  acres  in  Pioneer  itngation  district,  &,000  acres  in  Nampa  and  Meridian  irrigation  district, 
SBMl  21,000  acres  covered  bv  water  of  the  New  York  Canal  Co.  (Ltd.),  or  a  total  of  80,000  acres. 


Digitized  by  VjOOQIC 


152        FIFTEENTH  ANNUAL  REPORT  OF  RECLAMATION  SERVICE. 

FINANCL^U:^'  STATEHENT. 

[Financial  statement  In  detail,  showing  assets,  liabilities,  reservest  and  capital*  giyen  In 

appendix,  p.  708.] 

Feature  costs  of  Boise*  project  to  June  30,  1916. 


Features. 


Bubfeatore. 


Principal 
feature. 


Examination  and  sarveys: 

Distribution  unit 

Storaceunlt 


Storage  system: 

Dear  Flat  Ressrvolr . . . 
Arrowrodk  Reservoir. . 


Canal  system:  Main  South  Side  Canal . 
Lateraisystem: 


From  ICaln  Canal 

From  Dear  Flat  Reservoir . 
Panltentiary  lateral 


Drainace  system: 

Pioneer  district 

Nampa-Msridian  district . 

Cooperative 

Fargo  Basin 

From  Deer  Flat 

Misoellanaous 


Power  system,  Boise  power  plant. 

Farm  units 

Permanent  improvements  and  lands: 

Distribution  unit 

Storage  unit 


TeleDhone  system: 
Distribution  unit. 
Storage  unit 


Operation  and  maintenanoa  during  construction: 
Irrigating  system.. 
Commercial  power 


1  power. 


Plant  accounts: 

Storage  unit 

DistriDutlan  unit  and  operation  and  maintenance . 
Drainage  construction 


Gross  cost  of  construction  of  project  to  June  30, 1916 . 
B  revenues  earned  during  construction  period: 
Rental  of  buildings.. 


Rental  of  fanning  and  erasing 

Rentals,  power  and  light 

Rentals  of  irrigation  water 

Contractors,  flralght  reftmds 

Forfeitures  by  defaulting  bidders  and  contractors. 

Other  revenues,  unclassified 

Profit  on  mess-nouse  operations^ 

Profit  on  mercantile  store  operations 

Loss  on  hospital  operations  (contra) 

Otlur  profits  on  operations,  unclassified 


tll8,06a82 
8,781.36 


957,613.67 
4,772,723.17 


1,348,013.71 

1,106,936.10 

23,636.00 


367,187.93 
97,496.19 
48,805.73 
37,494.38 
31,796.98 
7,288.17 


52,979.54 
79,054.88 


34,377.60 
9,675.30 


747,916.73 
37,540.14 


33,861.03 
37,552.37 
40,568.98 


35,807.33 
12,532.61 
50,312.46 
378,721.99 
13,082.53 
24,197.92 
14,195.67 
57,494.07 
45,000.06 
16,248.26 
13,046.71 


Net  cost  of  construction  of  project  to  June  30, 1916. 


i  Deduct. 


1127,74X18 


5,730,336.84 
2,025,167.38 


9,478,563.81 


480,150.87 
195,806.37 
46,899.80 


182,084.42 
44,052.70 
775,456.86 

90,972.87 


12,126,680.90 


628,143.08 


11,498,547.82 
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Estimated  cost  of  contemplated  work,  Boise  project,  fiscal  year  1917. 


Features. 


Examinatiaos  axid  surveys. 


8taran  system|  Spillway^  at  Axrowrock. , 


fsystem:  Mam  canals,  paving, 
liatcral  system: 

Laterals  and  sublaterals 

Flumes , 

Drops,  chutes,  and  checks 

Wasteways , 


Drainaee  svstem: 

Prelimjnary  and  general  work . 
'^ — 1  drains , 


Bridges 

Culwts  and  underdralns. 


Farm  units 

Permanent  Improvements  and  land: 

Bni]din0{ 

Real  estate 


Telephone  system:  Telephone  lines 

Operation  and  maintenance  durtaig  construction: 


Operation.. 
Majntei 


ulntenanoe. 


Mercantile  stores. 
Hospitals 


Total. 


Subfaature. 


1180,000 
2,000 
10,000 
6,000 


7,000 
315,000 
6,000 
14,000 
8,000 


1,000 
3)000 


93,000 
108,000 


Princjpa] 
feature. 


$10,000 
5,000 
5,000 


157,000 


260,000 
3,000 


4,000 
3,000 


300,000 
3,700 
1,700 
9,600 

650,000 
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Babby  Dibble,  project  manager,  Bupert,  Idaho. 

LOCATION. 

Counties :  Minidoka  and  Cassia,  Idaho ;  Jackson  Lake  Reservoir,  Uinta,  Wyo. 

Township^ :  8  to  11  S.,  Rs.  22  to  25  E.,  Boise  meridian ;  Jackson  Lake  Reser- 
rolr,  Tps.  44  to  46  N.,  Rs.  114  to  116  W.,  sixth  principal  meridian,  Wyoming. 

Railroads :  Oregon  Short  Line ;  Salt  Lake  and  Idaho. 

Railroad  stations  and  estimated  population  January  1,  1916:  Rupert,  1,600; 
Beyburn,  300;  Burley,  2,500;  Ashton,  600;  Paul,  100;  Marshfleld,  50;  Minidoka, 
150;  and  Acequia. 

WATEB  SUPPLY. 

Source  of  water  supply :  Snake  River,  supplemented  by  storage. 

Area  of  drainage  basin :  22,600  square  miles  above  diversion  dam.  ~ 

Annual  run-off  In  acre-feet  of  Snake  River  at  Montgomery's  and  Howell's 

Ferries  and  Neeley  (16,000  square  miles),  1896  to  1915;  Maximum,  8,230,000; 

minimum,  3,827,000;  mean,  6,276,600.    South  Fork  of  Snake  River  at  Moran, 

Wyo.  (980  square  miles),  1904  to  1915:  Maximum,  1,530,000;  minimum,  727,410; 

mean,  1,155,700. 

AGRICULTURAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916,  120,300 
acres. 

Area  under  water-right  applications  and  rental  contracts,  season  of  1916, 
W&fiSd  acres. 

Length  of  irrigating  season :  From  April  1  to  October  81,  214  days. 

Average  elevation  of  irrigable  area :  4,225  feet  above  sea  level. 

Rainfall  on  irrigable  area :  lOf  years,  average  12.46  inches ;  1915,  10.76  inches. 

Range  of  temperature  on  irrigable  area :  —15^*  to  100*  F. 

Character  of  soil  of  Irrigable  area :  On  north  side  of  river,  sand  and  sandy 
loam  predominate ;  about  one-third  of  the  area  is  clay  loam.  On  south  side  of 
river,  the  soil  is  a  disintegrated  lava  ash. 

Principal  products:  Alfalfa,  grasses,  rye,  wheat,  oats,  sugar  beets,  potatoes, 
fruits. 

Principal  markets:  Pocatello,  Idaho;  Salt  Lake,  Utah;  Butte  and  Helena, 
Mont. 

LANDS  OPENED  TOE  IBEIOATION. 

Dates  of  public  notices  and  orders  relating  thereto  (gravity  unit) :  Public 
notices— March  9,  1907;  November  23,  1908;  February  11,  March  30,  1909;  Feb- 
ruary 7,  March  22,  June  10,  October  13,  November  3  and  25,  1910;  January  23, 
December  30,  1911;  March  21,  1912;  June  23,  1913 :  S^tember  24,  1914;  Feb- 
ruary 27,  March  20,  1915 ;  March  4,  May  4,  May  27,  June  10,  and  June  22,  19ia 
Ordera— July  19,  December  10,  1907;  July  9,  1908;  December  27,  1910;  March 
18  and  31,  May  4,  June  8,  1911;  February  26,  March  19  and  25,  July  21,  1913; 
January  19,  March  26  and  81,  1914;  March  8,  1915;  April  7,  June  26,  1916. 
(South  side  pumping  unit) :  Public  notices — ^November  3,  1915;  May  25,  1916; 
Orders— March  24,  1911;  March  19,  May  13,  October  10,  1912;  March  25,  191B; 
March  23,  1914;  March  1,  1916. 

Location  of  lands  opened :  Tps.  8  to  U  S.,  Rs.  22  to  26  B.,  BoLse  meridian. 

Present  status  of  irrigable  lands  opened :  98,823  acres  entered  subject  to  the 
reclamation  act,  of  which  63,686  acres  are  on  the  gravity  unit  and  30,137  acres 
on  the  pumping  unit,  1,806  acres  open  to  entry  on  the  gravity  unit;  22,147 
acres  of  State  land,  being  5»278  acres  on  the  gravity  unit  and  16,874  acres  on 

IM 
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the  pumping  unit ;  1,666  acres  of  private  land,  of  which  217  acres  are  on  the 
gravity  unit  and  1,440  acres  on  the  putnplng  unit. 

Annual  operation  and  maintenance  charge  is  based  on  the  amount  of  water 
used.  For  1916  the  gravity  unit  is  divided  into  three  zones,  which  are  entitled, 
respectively,  te  the  minimum  of  2,  8.  and  6  acre-feet  of  water  for  75  cents. 
Water  in  excess  of  these  amounts  shall  be  charged  for  at  the  rate  of  15  cents 
I)er  acre-foot.  On  the  pumping  unit  the  rate  is  $1  for  the  first  acre-foot  and 
40  cents  per  acre-foot  for  excess  water.  About  38,000  acres  in  the  south  side 
pumping  unit  and  2,800  acres  in  the  highland  pumping  systems  of  the  gravity 
unit  were  irrigated  in  1915  on  a  rental  basis. 

CHBONOLOGICAL  SITHMABY. 

First  surveys  with  reference  to  storage  possibilities  in  1902. 
Reconnoissance  and  preliminary  surveys  for  main  project  begun  March,  1908. 
Construction  reconunended  by  board  of  engineers  March  21,  1904. 
Construction  authorized  by  Secretary  April  23,  1904. 
Minidoka  Dam  completed  September,  1906. 

Temporary  dam  on  the  Moran  site,  Jackson  Lake,  completed  in  1907. 
First  irrigation  by  Reclamation  Service  season  of  1907. 
Jackson  Lake  Dam  completed  November  25,  1911. 

Contract  for  enlargement  of  Jackson  Lake  Reservoir  entered  into  February  25, 
19ia 

Gravity  unit,  98.2  per  cent  completed  June  30.  1916,  including  drainage. 
South  side  pumping  unit,  97.2  per  cent  completed  June  80,  1916. 
Commercial  unit,  65.4  per  cent  completed  June  30,  1916. 
Entire  project,  97.1  per  cent  completed  June  30,  1916. 

IBBIOATION  PLAN. 

The  Irrigation  plan  of  the  Minidoka  project  provides  for  the  diversion  of  the 
waters  of  the  Snake  River  by  a  combined  storage,  diversion,  and  power  dam 
about  6  miles  south  of  Minidoka,  Idaho,  into  two  canal  systems,  one  on  either 
side  of  the  river,  watering  lands  in  the  vicinity  of  Acequia,  Rupert,  Heybum, 
and  Hurley,  Idaho.  Power  developed  at  the  dam  Is  utilized  primarily  for  pump- 
ing water  from  the  canals  to  irrigate  high  lands,  but  also  for  pumping  for 
drainage  purposes  and  for  furnishing  heat,  light,  and  current  for  commercial 
use  to  the  towns  on  the  project  and  the  farms  adjacent  to  them.  The  United 
States  claims  all  waste,  seepage,  spring,  and  percolating  water  arising  within 
the  project,  and  proposes  to  use  such  water  in  connection  therewith.  Storage 
for  the  project  Is  provided  mainly  by  a  reservoir  constructed  in  the  upper 
drainage  basin  of  Snake  River,  at  Jackson  Lake,  Wyo.  This  is  supplemented 
by  the  reservoir  formed  by  the  Minidoka  Dam  and  known  as  Lake  Walcott 
.Tackson  Lake  Dam,  as  originally  planned,  and  Minidoka  Dam  are  completed, 
.lackson  Lake  Dam  is  now  being  raised  17  feet,  which  will  make  the  capacity 
of  the.  lake  about  790,000  acre-feet  The  irrigation  system  for  the  gravity  unit 
and  the  south  side  pumping  unit  and  the  drainage  system  for  the  gravity  canals 
are  under  construction. 

SUMMABY  OF  GEmSBAL  DATA  FOB  MINIDOKA  PBOJECT  TO  JUNE 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 120,300 

Public  land  entered  June  30,  1916 93, 823 

Public  land  open  to  entry  June  30.  1916 1, 806 

Public  land  withdrawn  June  30,  1916 858 

State  land  June  30,  1916 22,147 

Private  land  June  30, 1916 1, 666 

Acreage  service  could  have  supplied  season  of  1915 120, 000 

Estimated  acreage  service  can  supply  July  1, 1917 120, 838 

Acreage  actually  irrigated  season  of  1915 83, 562 

Acreage  cropped  under  irrigation  season  of  1915 77, 008 

Crops: 

Value  of  irrigated  crops  season  of  1915 $1,725,515.00 

Value  of  irrigated  crops  per  acre  cropped $22. 41 
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Finances : 

Estimated  cost  of  completed  project $5. 921, 000. 00 

Total  construction  cost  to  June  90,  1916 $5, 747, 444. 20 

Per  cent  complete  June  30. 1916 07. 1 

Appropriation  for  fiscal  year  1917,  total $302, 000. 00 

Allotment  for  construction  fiscal  year  1917 $62, 60O.  00 

Estimated  per  cent  complete  June  30,  1917 98. 5 

Announced  construction  charges  per  acre $22,  $30,  $40,  $56.50,  $57.  50 

Appropriation,  fiscal  year  1916 $410,000.00 

Expenditures  during  fiscal  year,  chargeable  to  1916 
appropriation : 

Disbursements $187, 841. 90 

Transfers 15, 834. 56 


203,676.46 
Registered  liabilities  chargeable  to  1916  appro- 
priation       40. 299. 81 


248, 976.  27 


Unencumbered  balance  July  1,  1916 166, 023. 73 


Repayments : 

Construction  charges — 

Accrued  to  June  30,  1916 613. 262. 84 

Collected  to  June  30,  1916 504,051.53 


Uncollected  June  30,  1916 : i 9,211.81 

^  ^^ 
Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 406, 658. 33 

Collected  to  June  30,  1916 388, 866. 78 


Uncollected  June  30,  1916 17,691.65 


Water  rental  charged — 

Accrued  to  June  30,  1916 210, 967. 16 

Collected  to  June  30,  1916 135, 575. 16 


Uncollected  June  30,  1916 76,392.00 


Power  earnings — 

Accrued  to  June  30.  1916 86, 466. 36 

Collected  to  June  30.  1916 84, 413. 84 


Uncollected  June  30,  1916 2, 052. 52 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916 543 

Miles  of  drains  built  to  June  30,  1916— open 108 

Estimated  acreage  protected  by  drains  built  to  June  30.  1916.  63, 933 

Estimated  acreage  to  be  protected  by  authorized  system 64, 000 

Expended  to  June  30,  1916,  for  drainage  works,  completed 
and  uncompleted $712, 474. 76 

HISTOBT  07  CONSTBUCTION  AND  ENOINEEBIHO  FEATUBES. 

MINIDOKA  DAM  AND  SPILLWAT  AND  RELATED  WORK. 

Proposals  for  the  construction  of  Minidoka  Dam,  spillway,  gates, 
and  a  part  of  the  North  Side  Canal  were  opened  on  July  2,  1904, 
and  a  contract  for  the  work  was  executed  on  September  17, 1904.  The 
construction  work  was  begun  in  October,  1904,  and  completed  in  Sep- 
tember, 1906,  but  the  testing  of  gates  and  structures  was  not  com- 
pleted until  February,  1907. 

The  Minidoka  Dam  is  an  earth,  gravel,  and  rock-fill  structure  with 
a  concrete  core,  a  water  face  on  a  slope  of  3  to  ii|,M4,,a  downstream 
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face  on  a  slope  ol  1^  to  1.  The  rock  fill  is  786  feet  long,  25  feet  wide 
on  top,  about  300  feet  in  average  bottom  width,  and  rises  to  a  maxi- 
mum of  86  feet  above  the  river  bed,  which  is  of  solid  lava  rock.  At 
the  south  end  of  the  dam  is  a  concrete  gravity  section  spillway  2,385 
feet  long  and  2  to  15  feet  high.  The  spulway  follows  the  high  points 
of  a  bed  of  lava  rock  in  irregular  alignment. 

In  the  spring  of  1910,  the  upper  portion  of  the  earth  section  of  the 
dam  was  damaged  by  high  water  in  Lake  Walcott.  This  damage 
was  repaired  by  Government  forces.  A  concrete  wall  about  1,000  feet 
long  and  from  3  to  12  feet  in  height  was  built  a  short  distance  below 
the  dam.  This  wall  was  intended  to  protect  lands  below  it  from 
erosion  by  water  flowing  over  the  spillway.  It  was  later  extended 
about  200  feet. 

In  1911  the  upper  face  of  the  embankment  at  the  south  end  of  the 
spillway  was  covered  with  rock  riprap  and  grouted,  and  a  masonry 
parapet  wall  2  feet  high  was  built  along  the  top. 

In  September  of  the  following  year  the  main  dam  was  cut  by  high 
waves  on  the  lake.  To  repair  the  damage  the  water  was  drawn  down 
5  feet  below  the  spillway  crest,  the  rock  paving  was  relaid  and  cov- 
ered with  4  to  6  inches  of  concrete,  and  a  concrete  parapet  wall  3  feet 
high  was  built  on  top  of  the  dam. 

In  the  fall  of  1913,  a  series  of  four  motor-operated  taintor  gates 
was  built  in  the  spillway  about  900  feet  from  the  south  end  of  the 
main  dam,  in  order  to  regulate  the  flow  of  water  from  Lake  Walcott. 
Each  gate  is  10  feet  wide  and  12  feet  high  and  weighs,  with  its  anchor- 
age, about  7^  tons.  The  gates  have  a  total  discharge  capacity  of  from 
8,000  to  10,000  second-feet  and  enable  the  flow  to  be  controlled  much 
more  easily,  rapidly,  and  accurately  than  can  be  done  by  the  flash- 
boards.  A  waste  channel  excavated  below  these  gates  has  materially 
increased  their  effectiveness. 

GRAVITY  CANAL  SYSTEMS. 

The  North  Side  Canal  heads  at  the  diversion  dam  with  a  normal 
capacity  of  about  1,400  second-feet.  About  8  miles  below  the  dam  it 
divides  into  four  main  branches  from  which  are  taken  smaller 
branches.  About  72,000  acres  of  land  are  watered  by  the  system, 
which  includes  about  20  miles  of  main  canals  and  about  260  miles  of 
laterals. 

The  South  Side  Canal  has  a  capacity  of  1,000  second-feet.  The 
main  canal  is  13  miles  long  and  waters  an  area  of  about  8,000  acres. 
About  20  miles  of  laterals  distribute  the  water  over  this  land.  The 
main  canal  also  carries  water  to  supply  the  pumps,  which  are  located 
at  its  lower  end  and  raise  water  for  the  irrigation  of  about  50,000 
acres  of  land  under  the  pumping  system.  The  Main  South  Side 
Canal  was  built  by  contract  and  has  since  been  enlarged  by  Govern- 
ment forces.  The  smaller  laterals  were  constructed  by  Government 
forces  and  by  the  settlers. 

The  construction  of  the  North  Side  system  was  begun  in  the  fall  of 
1904,  about  2,000  feet  of  the  main  canal  being  included  in  the  con- 
tract for  the  diversion  dam.  Most  of  the  heavy  work  was  done  by 
contract,  but  the  smaller  laterals  were  built  by  Government  forces 
or  by  the  settlers.  The  principal  difficulties  encountered  were  due 
to  the  sandy  soil,  combined  with  the  high  winds,  ^^hjji^'jj  b*^*<@^^^J^ 
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or  partially  filled  some  of  the  ditches  several  times  before  they  were 
in  operation.    The  topography  of  the  country,  also,  which  in  many 

E laces  follows  no  general  slope,  but  is  simply  a  series  of  hills  and 
oUows,  made  the  location  of  the  canals  very  difficult. 

Proposals  for  the  construction  of  the  North  Side  Canal  branches 
and  laterals  and  the  South  Side  Canal  and  laterals,  for  bridges  and 
structures  on  both  canal  systems,  and  for  gates  and  lifting  devices 
for  the  canal  headworks  were  opened  on  June  15,  1905.  The  work 
was  executed  imder  four  contracts  let  in  June  and  July,  1905, 
and  was  completed  in  July,  1907. 

During  1910  and  1911  the  enlargement  of  the  Main  South  Side 
Canal  was  completed,  the  work  being  done  by  Government  forces 
and  under  smaU  contracts.  The  enlargement  was  necessary  on  ac- 
count of  the  increased  demands  of  the  South  Side  pumping  unit. 
The  canal  now  has  a  capacity  of  1,000  second-feet. 

As  originally  planned  the  lateral  system  of  the  gravity  unit  of  the 
project  was  to  be  built  by  the  settlers  and  the  ownersMp  and  opera- 
tion of  the  laterals  were  to  remain  in  their  hands.  This  arrange- 
ment led  to  disputes  and  ill  feeling,  and  the  results  were  unsatis- 
factory both  to  the  settlers  and  the  Reclamation  Service.  In  1912 
the  service  offered  to  take  over  these  laterals  by  purchase  or  other- 
wise and  to  operate  them.  This  policy  has  been  continued,  and  at 
the  end  of  June,  1916,  about  258  miles  of  the  commimity  laterals 
have  passed  to  the  ownership  of  the  Government,  leaving  only  14 
miles  still  in  the  hands  of  the  water  users. 

To  facilitate  compliance  with  the  reclamation  extension  act,  re- 
quiring that  water  shall  be  charged  for  on  an  acre- foot  basis,  a  large 
number  of  measuring  devices  have  been  installed.  These  are  of  two 
general  types,  the  Cippoletti  weir,  including  both  the  overflow  and 
the  submerged  types,  and  the  submerged  orifice.  Approximately 
1,660  of  these  had  been  installed  to  June  30, 1916. 

POWER  PLANT. 

The  power  house  is  located  on  the  downstream  side  of  the  concrete 
controlling  works  across  the  diversion  channel.  The  building  is  of 
reinforced  concrete  and  consists  of  a  turbine  floor,  a  generator  floor, 
and  galleries. 

Proposals  for  furnishing  the  hydraulic  machinery  were  opened  on 
June  23,  and  contract  was  executed  August  5,  1908.  Proposals  for 
the  electrical  apparatus  were  opened  June  24,  and  this  apparatus  was 
furnished  under  four  contracts  executed  in  July,  August,  and  Decem- 
ber, 1908.  The  contracts  included  machinery  for  the  three  pumping 
stations  as  well  as  for  the  power  house. 

The  construction  of  the  power  house  and  the  installation  of  the 
machinery  were  accomplished  by  Government  forces,  tiie  work  being 
commenced  in  October,  1908.  The  first  machinery,  consisting  of  a 
main  unit  and  one  exciter,  arrived  in  January,  1909.  This  ma- 
chinery  was  hauled  to  the  dam  and  installed,  and  operation  was 
commenced  on  the  1st  of  May^of  that  year.  By  January,  1909,  the 
building  was  completed  to  the  top  of  the  generator  floor,  and  on  top 
of  this  was  placed  a  wooden  structure  to  protect  the  machinery  from 
the  weather.  In  June,  1909,  the  building  construction  was  con- 
tinued, the  entire  structure  being  completed  in  O^ber.  (Touring  the 
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winter  of  1909  and  1910  a  second  exciter  and  two  additional  alter- 
nators were  installed.  Space  is  provided  in  the  power  house  for  a 
total  of  five  main  power  units  of  1,800  horsepower  each,  normal 
rating. 

In  1911  and  1912  the  fourth  and  fifth  generating  units  were 
installed  in  the  power  house  at  the  Minidoka  Dam,  completing  the 
equipment  of  the  station. 

The  diversion  channel  below  the  power  house  was  enlarged  and 
deepened  in  1914.  The  effective  head  on  the  turbines  was  thus 
increased  about  1  foot,  thereby  increasing  the  capacity  of  the  power 
house  about  200  kilowatts. 

A  storehouse  of  reinforced  concrete  two  stories  high  was  erected 
in  1912.  Besides  storerooms,  it  contains  a  machine  shop  and  the 
headquarters  office  for  the  engineer  in  charge  of  the  dam  and  power 
system.  Three  frame  cottages  for  employees  were  also  built  in  1913, 
and  a  steel-frame  blacksmith  shop  and  garage  with  walls  of  plaster 
on  metal  lath  was  constructed  in  1914. 

The  Government  reserve  in  the  vicinity  of  tlie  dam  and  power 
house  and  bordering  on  Lake  Walcdtt  has  been  named  Walcott  Park. 
An  effort  has  been  made  gradually  and  without  much  expense  to 
plant  shade  trees  and  grass,  to  lay  out  roads  and  walks,  and  generally 
to  beautify  these  grounds  to  make  them  available  as  a  pleasure  resort 
for  the  people  of  the  project.  The  park  has  become  very  popular 
and  is  used  by  large  numbers  of  the  settlers. 

PUMPING  STATIONS. 

About  15  miles  below  the  diversion  dam,  on  the  south  side  of  the 
river,  are  located  the  three  pumping  stations.  Station  1  draws  its 
water  from  the  Main  South  Side  Gravity  Canal  and  is  designed  to 
pump  575  second- feet  of  water.  One-fourth  of  this  amount  will  be 
required  by  the  land  under  the  first-lift  canal,  while  the  remainder 
is  elevated  at  station  2,^  If  miles  distant,  to  the  second-lift  canal. 
A  portion  of  the  water  in  this  canal  is  lifted  for  the  third  time  at 
station  ,3,  about  one-half  mile  from  station  2.  into  the  third-lift  canal. 
The  lift  at  each  station  is  approximately  31  leet. 

Construction  work  was  begun  November  9, 1908,  when  ground  was 
broken  at  station  1.  During  the  summer  and  fall  of  1909  the  struc- 
tures were  completed,  additional  units  installed,  and  the  switchboards 
and  other  apparatus  placed  in  their  permanent  positions.  The  struc- 
tures were  built  and  all  apparatus  was  installed  by  Government  forces. 
The  apparatus  was  furnished  under  contract  in  connection  with  the 
machinery  for  the  power  house. 

In  1911  and  1912  additional  units  were  installed  in  the  South  Side 
pumping  stations,  bringing  the  stations  up  to  the  designed  capacity 
of  575  second-feet  total  capacity  at  pumping  station  No.  1,  500  second- 
feet  at  No.  2,  and  325  second- feet  at  No.  8.  The  pumps  for  these  sta- 
tions were  designed  in  1909.  By  1914  the  advance  of  the  art  made 
it  possible  to  improve  the  pumps  and  obtain  from  them  an  increase  of 
approximately  30  per  cent  in  capacity  by  replacing  the  runners  and 
making  some  slight  changes  in  the  diffusion  vanes  at  an  expense  of 
less  than  $1,500  per  unit.  These  changes  were  carried  out  by  the 
engineering  forces  of  the  service.  The  stations  now  have  the  follow- 
ing units  and  capacities:  Station  No.  1,  5  units,  732  second -f^ustiwTp 
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tion  No.  2,  .4  units,  617  seoond-feet;  station  No.  8, 3  units,  438  second- 
feet. 

A  reinforced-concrete  building  with  a  floor  space  50  feet  square 
was  erected  during  1915  at  pumping  station  No.  2  as  a  permanent 
location  for  repair  shops,  storehouse,  and  parage  for  the  South  Side 
pumping  stations.  It  has  been  equipped  with  facilities  for  handling 
all  repair  work  quickly  and  cheaply. 

A  transmission  line  was  built  from  the  dam  across  country  direct 
to  the  pumping  stations  in  1911,  and  afterwards  it  was  extended  to 
Burley  and  connected  with  the  line  from  the  north  side,  thus  making 
a  loop  any  section  of  which  can  be  cut  out  for  repair  without  inter- 
rupting service.  A  transmission  line  has  also  been  built  from  Hey- 
bum  7  miles  to  the  West  End  pumping  station  and  a  low-voltage  line 
extended  from  there  to  the  1817  scoop  wheel. 

The  pumping  unit  of  the  Minidoka  project  has  been  made  feasible 
largely  because  of  the  development  by  the  Reclamation  Service  of 
the  power  possibilities  at  the  Minidoka  Dam.  This  dam  was  built 
primarily  to  divert  the  water  of  the  Snake  River  into  the  main 
canals  of  the  project.  Prior  rights  to  a  part  of  the  natural  flow  of 
the  Snake  River  make  it  necessary  during  the  entire  irrigation  sea- 
son to  let  water  pass  the  Minidoka  Dam  to  projects  farther  down  the 
river.  A  fall  of  46  feet  is  made  available  by  the  dam,  and,  using  this 
head,  10,000  electrical  horsepower  are  developed.  This  power  is 
transmitted  at  a  pressure  of  83,000  volts  to  the  pumping  stations. 
The  lands  supplied  with  water  from  the  pumping  stations  are  chared 
with  their  share  of  the  actual  cost  of  operatmg  and  maintaining 
the  power  house  and  transmission  lines.  These  costs,  with  esti- 
mated depreciation  added,  amount  to  less  than  $3  per  horsepower 
year.  If  interest  on  the  investment  at  6  per  cent  is  also  added,  the 
cost  would  be  about  $6.50  per  horsepower  for  the  irrigation  season. 
This,  of  course,  represents  the  cost  of  delivering  a  very  large  block 
of  power  at  high  voltage  and  should  not  be  confused  with  the  cost  of 
delivering  in  retail  quantities.  Commercial  power  companies  in 
Idaho  make  rates  as  low  as  $18  per  horsepower  for  the  irrigation 
season. 

The  development  and  use  of  power  for  irrigation  pumping  at 
Minidoka  leaves  as  a  by-product  a  large  amount  of  power  available 
in  the  winter.  Electricity  is  sold  by  the  Reclamation  Service  both 
at  wholesale  to  the  distributing  companies  and  at  retail  direct  to  the 
consumer  at  rates  that  compare  favorablv  with  the  average  rates 
made  bv  power  companies  in  the  West.  A  number  of  mutual  com- 
panies have  been  organized  by  the  farmers  to  distribute  electricity 
to  their  members,  and  in  most  cases  these  are  doing  a  successful  busi- 
ness. One  interesting  result  of  the  availability  of  a  large  winter  sur- 
plus of  power  has  been  the  building  up  of  a  very  large  load  by  the 
heating  of  buildings  with  electricity.  The  retail  rates  for  heating 
are  extremely  low,  varying  from  $1  to  1.50  per  kilowatt  per  month. 

A  number  of  small  pumping  plants  have  been  built  on  the  gravity 
unit  to  water  tracts  of  land  too  high  to  be  irrigated  by  gravity. 
These  plants  include  the  West  End  station,  a  substantial  brick  build- 
ing with  two  centrifugal  pumps  having  a  capacity  of  20  second-feet 
each  and  a  lift  of  17  feet,  which  waters  about  2,200  acres ;  the  A-4 
station  having  a  pump  of  the  scoop-wheel  type  and  watering  about 
730  acres;  the  1.817  station,  also  of  the  scoop-wheel  tvj)^"fe»m  which 
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about  350  acres  are  watered;  and  small  stations  with  centrifugal 
pumps  on  the  1,812  and  114  laterals.  A  public  notice  was  issued  May 
27,  1916,  announcing  the  charges,  terms,  and  conditions  of  payment 
for  the  areas  water^  by  all  these  pumping  plants  except  the  one  on 
the  114  lateral. 

PUMPING  DISTRIBUTION  SYSTEM. 

The  canal  lengths  and  lifts  of  the  pumping  distribution  system  are 
as  follows:  From  the  end  of  the  South  Side  Gravity  Canal  to  the  first 
pumping  station  the  feeder  is  1,650  feet  in  length,  the  lift  at  the  sta- 
tion being  29.4  feet.  From  station  1  the  first  main  canal  winds  along 
a  bench  in  a  westerly  direction  parallel  to  the  river  for  a  distance  of 
18  miles,  irrigating  about  11,000  acres.  From  the  first-lift  canal  to 
the  second  pumping  station  the  feeder,  beginning  at  station  1,  is  ap- 
proximately If  miles  in  length,  and  the  second  Tift  raises  the  ^ater 
31.6  feet.  The  main  canal  for  the  second  lift  runs  southwest  and 
westerly  for  a  distance  of  26^  miles,  and  irrigates  15,900  acres.  From 
the  second  to  the  third  station  the  feeder  is  one-half  mile  in  length, 
and  the  third  lift  raises  the  water  31.1  feet.  The  third-lift  canal  fol- 
lows in  general  the  same  directions  as  the  second-lift  canal,  is  25  miles 
long,  and  irrigates  23,400  acres,  thus  completing  a  total  area  of  50,300 
acres  irrigable  by  pumping. 

In  order  to  preserve  the  priority  of  filing  on  the  waters  of  Snake 
River  it  became  necessary  to  construct  the  main  works  for  the  south- 
side  tract  prior  to  June  23,  1908.  As  the  land  had  been  open  to 
settlement  under  the  reclamation  act  for  several  years,  all  of  the 
farm  units  had  been  filed  on,  settlers  were  actually  residing  upon  the 
land,  and  a  water  users'  association  had  been  incorporated  in  the 
spring  of  1908.  To  expedite  construction  a  contract  was  entered  into 
between  the  water  users'  association  and  the  Secretary  of  the  Interior, 
whereby  the  former  agreed  to  build  the  necessary  canals  and  to  issue 
as  payment  to  the  contractors  and  others  performing  work  or  fur- 
nishing materials  certificates  setting  forth  the  value  thereof,  and 
receivable  by  the  United  States  in  reduction  of  water-right  charges 
due,  or  to  become  due,  upon  lands  within  the  project.  Contracts 
were  let  in  March,  1908,  by  the  association  for  the  construction  of 
the  first-lift  canal.  These  were  awarded  entirely  to  local  settlers, 
either  singly  or  in  groups,  and  for  small  stretches  of  work.  Upon 
completion  of  this  canal,  the  second  lift  was  started,  and  then  the 
third.  A  few  heavy  stretches  were  built  by  Government  forces,  but 
these  were  inconsiderable.  In  all.  about  870,000  cubic  yards  of  mate- 
rial were  excavated,  and  the  work  was  practically  completed  by  the 
required  date.  No  actual  cash  was  paid  for  this  work,  but  certifi- 
cates to  the  amount  of  $150,400  were  issued  by  the  association. 

Contracts  for  the  first  portion  of  the  distribution  system  were  let 
soon  after  this  on  the  same  basis  as  that  on  which  the  main  canals 
had  been  built,  and  by  this  means  and  through  work  by  Government 
forces  water  was  made  available  in  1908  on  a  small  area  lying  under 
the  first  lift. 

In  the  spring  of  1909,  by  order  of  the  Secretary  of  the  Interior, 
aU  outstanding  contracts  for  work  payable  in  certificates  were  com- 
pleted, but  no  new  contracts  were  let  except  upon  a  cash  basis.  The 
total  value  of  certificate  work  done  was  $202,500.    Informal  contracts 
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were  .then  let  to  settlers  for  cash  for  the  excavation  of  portions  of  the 
distribution  system.  The  work  was  continued  throughout  the  season 
and  practically  all  of  the  laterals  leading  to  Government  farm  units 
were  completed.  The  structures  were  built  by  Government  forces,  all 
structures,  with  the  exception  of  small  timber  checks  and  the  farm- 
unit  boxes,  being  constructed  of  plain  and  reenforced  concrete,  in  a 
substantial  and  careful  manner. 

With  the  settlement  and  cultivation  of  the  lands  under  the  south- 
side  pumping  unit  it  was  found  desirable  to  enlarge  B  feeder^  which 
carries  water  to  pumping  station  No.  2,  and  also  parts  of  H  and  J 
Canals.  A  third  concrete  siphon,  6  feet  3  inches  in  diameter,  was 
built  on  the  J  Canal  imder  Marsh  Creek. 

Two  extensions  to  the  pumping  unit  were  constructed  during  1915. 
A  tract  of  about  940  acres  at  the  west  end  of  the  project  in  township 
10  south,  ranges  21  and  22  east,  was  watered  by  laterals  from  the 
G  and  J  Canals.  Another  tract  containing  about  700  acres  ,  in  town- 
ship 10  south,  range  24  east,  Boise  meridian,  lying  on  the  upper  side 
of  the  Main  South  Side  Canal  aud  extending  north  from  the  pumping 
stations,  was  watered  by  the  B-1  and  B-2  laterals. 

DRAINAGE. 

The  drainage  system  covers  that  portion  of  the  gravity  unit  north 
of  Snake  River.  It  was  made  necessary  by  the  nse  of  the  ground 
water  which  occurred  after  irrigation  was  begun. 

Drainage  construction  on  an  extensive  scale  began  in  1910  with  two 
steam  dragline  machines.    Later  two  electric  dragline  machines  were 

Surchased  and  a  small  floating  suction  dredge  was  built.  The 
rainage  work  was  practically  completed  by  the  end  of  1915.  At 
that  time  there  remained  some  deepening  of  drains  and  the  installa- 
tion of  some  minor  structures.  Up  to  Jime  30, 1916, 108  miles  of  open 
drains  had  been  constructed  and  the  wet  area  has  been  reduced  to  a 
ne^igible  amount. 
During  the  progress  of  the  work  a  number  of  temporary  piunping 

Slants  were  built  to  lower  the  water  until  the  principal  laKes  could 
B  reached  by  deep  drains.  A  permanent  station  was  built  at  Boersch 
Lake  in  the  west  pbH  of  section  5,  township  10  south,  range  23  east, 
Boise  meridian.  This  building  is  of  steel  and  concrete  construction 
and  is  equipped  with  two  25-second-foot  centrifugal  pumps  on  ver- 
tical shafts.  The  pumps  discharge  into  the  B-4  Canal,  the  drainage 
water  being  mingled  with  the  other  water  in  the  canal  and  used  for 
irrigation  purposes. 

In  order  to  drain  a  large  tract  of  low  land  situated  in  the  north- 
west part  of  the  project  which  was  subject  to  overflow  by  storm 
water,  a  well  was  sunk  into  the  lava  rock  to  permit  the  water  to  be 
drawn  off  through  fissures.  This  drainage  well  consists  of  a  vertical 
shaft  about  6  feet  square  and  40  feet  deep,  the  lower  two-thirds  of 
which  was  in  rock.  At  the  bottom  a  drirt  was  dug  about  12  feet 
long,  following  what  appeared  to  be  a  horizontal  crevice  varying  in 
depth  fi'om  a  few  inches  to  18  inches. 

The  D-9  drain  was  built  to  drain  into  this  well,  and  in  the  spring 
of  1916  nearly  28  second-feet  of  water  was  handled  successfully. 

Supplementing  the  drainage  system,  a  salting  plant  was  con- 
structed on  the  North  Side  Canal  about  3  miles  from  the^m.    Here 
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was  sitnated  a  large  body  of  clav,  and  by  means  of  pumps  and 
hydraulic  ^ants  it  was  comminuted  and  pumped  into  the  main  canal, 
thence  carried  down  and  allowed  to  deposit  on  the  sides  and  bottom 
of  the  canals  and  laterals.  It  was  thought  that  such  a  deposit  would 
materially  check  seepage  losses  and  therefore  reduce  the  necessity 
for  drains.  When  the  day  at  this  place  was  exhausted  the  plant 
was  moved  to  another  body  of  it  about  one-half  inile  from  the  dam 
and  it  was  treated  in  like  manner.  About  112,000  cubic  yards  of 
silt  were  thus  handled  and  the  results  obtained  have  apparently 
justified  the  cost. 

CONSTBUCTION  DUBINO  FISCAL  YEAS. 

Gravitv  canal  system. — ^The  construction  of  small  laterals  was 
continued.  About  1\  miles  were  built  on  the  north-side  portion  of 
the  imit  and  3  miles  on  the  south  side.  The  necessary  small  struc- 
tures were  also  constructed.  The  pumping  system  on  the  114  lat- 
eral near  Acequia,  including  the  pumpmg  station  and  distributing 
laterals^  was  completed  and  put  into  operation.  A  number  of  measur- 
ing devices  were  installed. 

SotUh  Side  pv/m/ping  canal  system. — Laterals  in  the  B-1  and  B-2 
extensions  were  completed  and  the  H-2  and  H-2F  laterals  were  built, 
a  total  of  about  8  miles.    A  number  of  weirs  and  orifices  were  built. 

Minidoka  Dann  road. — A  wagon  road  to  the  dam  was  built  jointly 
by  the  service  and  by  Minidoka  County.  It  is  situated  along  the  bank 
of  Snake  River,  and  gives  much  easier  access  to  the  dam  than  was 
formerly  had. 

Commercial  power. — ^There  was  a  large  increase  in  the  use  of  elec- 
tricity for  commercial  purposes.  At  Rupert,  Heybum,  and  Burley 
there  was  a  steady  growth,  which  at  the  latter  town  included  the  in- 
stallation of  a  heating  system  requiring  700  kilowatts  in  the  new 
three-story  high-school  building  and  led  to  the  signing  of  a  contract 
for  1,500  kilowatts  additional  power.  Outdoor  transformer  stations 
were  built  at  Acequia  and  Marshfield.  The  former  is  of  25-kilowatt 
capacity  and,  in  addition  to  the  114  pumping  station,  supplies  power 
to  settlers  in  the  community.  The  Marshfield  station  has  a  capacity 
of  50  kilowatts  and  furnishes  power  for  an  elevator  at  that  place, 
as  well  as  the  town  and  nearby  farms.  The  construction  of  a  trans- 
mission line  9  miles  long  to  Albion  and  of  a  reinforced  concrete 
transformer  station  there  was  completed  and  three  75-kilowatt  trans- 
formers were  moved  there  from  Heyburn.  The  town  and  the  State 
normal  school  are  thus  supplied  with  electricity  under  a  contract 
guaranteeing  a  revenue  of  $47,000  in  10  years.  A  flcmr  mill  at  Paul 
and  a  flour  mill  and  an  alfalfa-meal  mill  at  Rupert  were  equipped 
for  operating  by  electricity. 

Drainage. — ^The  floating  clamshell  dredge  was  operated  through- 
out the  year.  It  cleaned  out  the  D-14  drain,  then  was  moved  to  the 
main  drain  near  Rupert,  and  by  the  end  of  June,  1916,  had  worked  to 
within  2  miles  of  the  end  of  the  drain.  The  operations  of  the  silting 
plant  near  the  dam  were  completed,  the  plant  was  dismantled,  and 
the  pit  filled  with  sand.  The  pumping  station  at  Boersch  Lake  was 
completed  and  put  into  operation. 

Swrveys. — A  number  oi  surveys  were  made  of  nonirrigable  areas 
of  farm  units  in  connection  with  the  preparation  of  new  farm-unit 
plats.    Sectionizing  surveys  were  made  on  the  south  side.  QqqqIp 
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The  drainage  system  on  the  project  as  originally  planned  and  as 
authorized  by  the  settlers  is  completed.  Some  additional  work  will 
be  required  on  the  part  of  districts  or  individuals  before  the  full  bene- 
fits will  be  obtained,  but  it  will  be  a  relatively  small  amount. 

The  total  benefits  derived  from  such  a  system  are  difficult  to  deter- 
mine. It  has  been  estimated,  however,  that  the  area  damaged  by 
seepage  on  the  project  increased  from  945  acres  in  1909  to  5,568  acres 
in  1913  and  decreased  to  543  acres  in  1915.  The  area  deducted  from 
payment  increased  from  585  acres  in  1909  to  6,777  acres  in  1912  and 
was  reduced  to  543  acres  in  1915.  The  number  of  farm  units  affected 
grew  from  33  in  1909  to  506  in  1912  and  declined  to  100  in  1915. 

The  total  discharge  of  all  drains  and  pumping  stations  in  1915. 
except  the  D-9  drain,  amounted  to  80,110  acre- feet,  and  undoubtedly 
a  large  part  of  this  would  have  remained  on  the  ground  if  the  drains 
had  not  been  constructed.  It  is  probable,  also,  that  the  seeped  area 
would  have  continued  to  increase  as  it  did  up  to  1913  if  no  relief  had 
been  provided. 

Whether  or  not  the  results  expected  from  the  drainage  system  will 
be  obtained  will  depend  on  the  methods  of  irrigation  employed.  If 
water  is  used  economically,  the  seeped  area  will  be  still  further  re- 
duced, but  conditions  can  be  easily  aggravated  by  excessive  irrigation. 
The  requirement  that  water  shall  be  charged  for  according  to  the 
amounts  used  will,  it  is  believed,  have  a  beneficial  effect  along  the 
lines  indicated. 

CONSULTING  BOABDS. 

From  time  to  time  numerous  consulting  boards  have  been  convened 
to  discuss  and  advise  upon  various^  matters  relating  to  the  construc- 
tion and  the  operations  of  the  project.  A  list  of  these  boards,  with 
the  dates  on  which  they  met,  the  topics  they  were  called  to  consider, 
and  the  names  of  the  members,  is  given  below. 


Date. 


Topic. 


Memben. 


September,  1910. 
Do 

December,  1910., 
September,  1911. 

Aprfl,1012 

February,  1013.. 

April,  1913 


Qcnflral  report  on  tbe  project 
for  Board  of  Army  Engi- 
neers. 

General  feasibility  of  the 
project  from  an  engi- 
neering and  economic 
standpoint  by  Board  of 
Army  Engineers. 

Commercial  power  and 
drainage  costs. 

Project  costs  and  repay- 
ments. 


Drainage. 

Commercial  power 


Drainage 


F.  H.  Newell,  director;  A.  P.  Davis,  dilef  engineer; 

F.  E.  Weymoath,  supervising  engineer;  C.   H. 

Paul,  project  manager. 
Gen.  W.  R.  MarshaU,  Lieut.  Col.  John  Biddle,  Lieut. 

Col.  W.  C.  Langflti,  M&i.  Wm.  W.  Harts,  lihj.  C. 

W.  Kutc,  MajTH.  Burgess. 


A.  P.  Davis,  chief  engineer;  F.  E.  Weymouth,  super- 
vising engineer;  C.  H.  Paul,  project  manager. 

F.  H.  Newell,  director;  A.  P.  Davis,  chief  englnaer; 
Morris  Bien,  supervising  engineer;  D.  W.  Murphy, 
enghieer;  F.  E.  Weymouth,  supervising  engineer; 
P.  M.  Fogg,  project  manager;  B.  E.  Stoutemyer, 


A.  P.  Davis,  chief  engineer;  F.  E.  Weymoath,  super- 
vising engineer;  P.  M.  Fon,  wqject  manager. 

A.  P.  Davis,  chief  engineer;  F.  B.  Weymouth,  super- 
vising engtaieer;  O.  H.  Ensign,  chief  eleotnca> 
eurineer;  P.  M.  Fogg,  project  manager;  Barry 
Dibble,  engineer. 

F.  E.  Weymouth,  supervisfaig  engineer;  D.  W.  Mur- 
phy, engineer  in  charge  of  dratbage;  P.  M.  Fogg, 
project  manager;  F.  N.  G^oDhofaa,  luperinteodent 
of  construction. 
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Date. 


October,  1913... 

November,  1913 
May,  1914 

August,  1914... 
January,  1915.. 

February,  1915. 
June,  1915 


Topic. 


Drainage 

EnlargiuK  capacity  of  South 
Side  pumping  stations 
and  canals. 

Drainage , 

Project  costs , 

Drainage,  including  Paul 
pumping  station. 


Operation  and  maintenance 

charges. 
Final  costs  of  project  and 

distribution  of  same  by 

board  of  review. 


Members. 


D.  C.  Henny,  consulting  cuigineer;  D.  W.  Murphv, 
engineer  in  charge  of  drainage:  F.  E.  Weymoutn, 
supervising  engineer;  P.  M.  Fogg,  prefect  manager; 
F.  N.  CYonnolm,  superintendent  of  construction. 

D.  C.  Henny,  consulting  enghieer;  F.  E.  Weymouth, 
supervising  engineer. 

D.  C.  Henny, oonsultlngengineer;  F. E.  Weymouth, 
supervising  engineer;  H.  M.  Schilling,  project  man- 
ager; F.   N.  Cronholm,  superintendent  of  con- 
struction. 
A.  J.  Wilev,  consulting  engineer;  F.  E.  Weymouth, 

supervismg  engineer. 
D.  C.  Henny,  consulting  engineer;  F.  E.  W^mouth, 
senior  engineer;  H.  M.  Schilling,  project  manager; 
F.  N.  Cronholm,  superintendent  of  constructton; 
Barry  Dibble,  engineer. 
F.  £.  Weymouth,  senior  enghieer;  H.  M.  SchilUng, 
project  manager;  B.  E.  Stoutemyer,  examiner 
C.  H.  Burky,  chairman;  C.  H.  Paul,  for  Reclamation 
Service;  A.  C.  De  Mary ,  for  gravity  unit;  Ben  C. 
Edwards,  for  pumping  unit. 


OPEBATION  AND  MAINTENANCE. 

There  were  two  breaks  in  the  Main  North  Side  Canal  during  the 
year.  The  first  was  in  September,  1915,  at  the  site  of  the  silting  plant, 
and  necessitated  shutting  the  water  out  of  the  canal  for  a  week  in 
order  to  make  repairs.  The  other  break,  about  3  miles  below  the  dam, 
occurred  in  May,  1916,  during'  a  heavy  windstorm.  Sepairs  were 
made  in  two  or  three  days  and  service  restored. 

The  four  small  pummng  stations  on  the  gravity  unit  were  operated 
throughout  the  year.  The  114  station  was  completed  in  time  for  the 
season  of  1916.  On  the  pumping  unit,  the^  service  at  all  of  the  stations 
was  continuous  through  the  year.  There  were  no  serious  breaks  or 
accidents  of  any  kind. 

The  melting  snow  in  February,  1916,  caused  slight  damage  to  canals, 
especially  on  the  pumping  unit,  but  repairs  were  easily  made.  Be- 
cause of  the  heavy  snowfall  during  the  winter  the  normal  flow  of 
water  in  Snake  River  was  much  higher  than  usual,  and  it  was  expected 
that  tlie  demand  for  storage  water  would  be  reduced  or  at  least 
delayed. 

Much  trouble  was  caused  by  the  unusually  early  and  heavy  growth 
of  aquatic  plants  in  the  canals,  and  various  means  were  devised  for 
combating  it. 

Historical  review,  Minidoka  project. 


Item. 


1011 


1912 


1913 


1914 


1915 


1916 


Acreage  for  which  service  was  ivepared  to 

supply  water , 

Acreage  irrigated , 

MOes  of  canal  operated , 

Water  diverted  (acre-feet) , 

Water  delivered  to  land  (acre-feet) , 

Per  acre  of  land  irrigated  (aore-feet) , 


112,000 
65,600 
315 
406,300 
837,100 
5.9 


112,000 
70,200 

382 
440,200 
304,172 

4.3 


116,600 
76,000 

457 
489,200 
383,000 

5.0 


117,000 
81,500 

520 
604,000 
363,000 

4.8 


120,000 
83,562 

590 
609,434 
323,479 

3.9 


120,300 

» 87,800 

615 


I 


1  Estimated. 
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SETTLEMENT. 

The  year  1915  was  unusually  prosperous  for  the  settlers.  Crops 
were  large  and  prices  high.  This  condition  is  reflected  in  the  bank 
deposits  which  show  an  increase  of  more  than  50  per  cent  over  1915. 
The  outlook  during  the  spring  of  1916  was  not  so  encouraging.  High 
winds  blew  out  some  crops  and  exceptionally  cold  weather  killed  or 
checked  nearly  all  of  the  early  vegetation.  During  June,  however, 
there  was  a  very  marked  improvement  in  conditions  and  prospects. 

The  estimated  population  of  the  farms  in  1915  was  6,468,  and  of 
the  towns  was  4,100.  In  Rupert  a  modern  hotel,  a  courthouse,  a  new 
depot,  and  many  business  houses  and  residences  were  either  com- 
pleted or  under  construction.  At  Burley,  too,  there  were  many  new 
buildings. 

A  sale  of  State  lands  was  held  at  Burley  on  April  22, 1916,  at  which 
all  of  the  lands  still  owned  by  the  State,  about  6,000  acres,  were 
offered.  About  3,000  acres,  or  one-half  of  that  offered,  were  sold  at 
prices  ranging  from  $10  to  $54  per  acre.  It  is  expected  that  another 
sale  will  be  held  during  the  fall  of  1916. 

There  have  been  a  number  of  sales  of  farm  lands  during  the  year. 
Prices  have  ranged  from  $100  to  $150  and  upward  per  acre,  depend- 
ing on  location  and  improvements. 

Settlement  data,  Minidoka  project. 


Item. 


1013 


1913 


1914 


1916 


1918 


Total  number  of  farms  on  project 

Population 

Number  of  irrigated  farms 

Operated  by  owners  or  managers. 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  of  towns  and  farms. 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


2,109 
4,400 
1,606 
1,406 
200 


3 
1,700 
6,100 


11 

5 

$89,750.00 

$425,353.64 

2,346 


2,092  2,113 

4,800  6,200 

1,708  1,741 

1,496  1,625 

212  216 

4,800  6,200 

2,200  3,000 

7,000  8,200 

20  21 

11  13 

$97,500.00  $137,500.00 
$547,234.84  .$677,007.18 

2,954  4,119 


2,164 
6,800 
1,713 
1,402 
311 
6,800 

3,500 

9,300 

21 

21 

6 

$140,000.00 
$821,909.28 
4,721 


2,323 
6,468 
1,760 
1,352 
408 
5,800 

4,100 

10,668 

21 

21 

0 

$140,000.00 

,641.00 

6,370 


$1,31M 


PBINCIPAIi  CSOP& 

The  most  notable  feature  of  the  crop  for  1915  is  the  increase  in 
value  over  that  for  1914.  The  average  yield  per  acre  on  the  gravity 
unit  in  1915  was  $23.13,  as  against  $16.91  in  1914,  and  on  the  South 
Side  pumping  unit  was  $21.60,  as  compared  with  $16.65.  Sugar  beets 
show  the  greatest  percentage  of  increase,  both  in  acreage  and  value, 
of  any  of  the  main  crops.  The  gain  in  acreage  was  nearly  100  per 
cent  and  in  value  was  more  than  112  per  cent.  The  alfalfa-hay  crop 
represents  nearly  40  per  cent  of  the  value  of  all  crops  raised  and 
leads  all  others,  sugar  beets  being  second  and  wheat  third.  Other 
crops  in  their  order  are  potatoes,  oats,  and  pasture. 


Digitized  by  VjOOQIC 


IDAHO,  ICIKIDOKA  PEOJEOT. 


167 


On  account  of  the  cold  weather  in  the  spring  of  1916  the  first  cut- 
ting of  hay  was  light,  but  it  is  expected  that  later  cuttings  will  be 
go^.  Prices  for  all  crops  promise  to  be  unusually  high  and  will 
partly  compe^sate  for  the  reduction  in  yield. 

Crop  report,  gravUy  unit,  Minidoka  project,  Idaho,  year  of  1915. 


Crop. 


Area 

(acres). 


Unit  of 
yield. 


Yields. 


ToCaL 


ATBiage 
per  acre. 


Values. 


Perimft 
of  yield. 


Total. 


Per  acre. 


Al&Uihay 

AlfiklfAseed 

Apples 

Barley 

Beans 

Beets,  sugar 

Clover  hay 

Clover  seed 

Com. 

Com  fodder. 

Fruits,  small... 

Garden 

Hay,  mixed 

Oato 

Onions 

Pasture 

Peas 

Potatoes 

Bye 

Wheat. 

Less  duplicated 

Total  cropped  aoresge. 


Itrlgated,  no  crop: 

OndkBid ••••... 

Young  aUalb 

Ground  Hall  plowed. 
Miscellaneous 


Total. 


19,225 
99 
238 

1,560 
25 

2,072 
606 
174 
362 
80 
30 
367 
170 

3,815 
7 

5,602 
213 

1,858 
128 

4,506 
199 


40,618 


885 
2,910 

213 
1,743 


5,751 


Tons 

Bushels.. 
Pounds.. 
Bushels.. 

...do 

Tons 

..do 

Bushels.. 

..do 

Tons 

Pounds.. 


67,534 
292 

233,760 

69,631 

369 

36,585 

2,286 

880 

9,040 

319 

22,962 


3.5 

3.0 

980.0 

38.3 

14.8 

12.3 

3.8 

5.1 

25.0 

4.0 

785.4 


S6.00 

9.00 

.02 

.65 

3.00 

5.00 

6.00 

10.00 

1.00 

6.00 

.05 


1406,204 


Tons 

Bushels. , 
..do 


473 

126,821. 

337 


2.8 
33.2 
46.0 


6.50 
-45 
1.00 


Bushels. 
..do...... 

..do 

..do 


5,031 
203,877 

2,569 
127,052 


23.6 
150.0 
20.0 
27.6 


1.80 
.45 


4,675 

38,760 

1,107 

127,925 

18,716 
8,800 
9,040 
1,506 
1,148 

16,343 
3,074 

57,069 
337 

43,569 
9,060 

91,745 

2,055 

101,642 


121.07 
26.56 
10.05 
24.85 
44.28 
61.74 
19.71 
50.57 
24.97 
19.94 
88.26 
44.68 
18.06 
14.99 
48.14 
7.77 
42.51 
67.56 
16.05 
22.11 


Total  and  average. 


939,478 


23.18 


Areas. 


Irrigable  area  fivms  reported 

Irrigated  area  farms  reported 

under  water-right  applications. 

Under  rental  oontiaots 

Chopped  ana  fsnns  reported. 


Less  diQ>licated  areas 

ToM  irrigated  acreage 


995 


46,374 


Acres. 


68,447 
46,374 
43,774 
1,600 
40,618 


Farms. 


Per  cent 

of 
project. 


1,139 
1,139 


81 


1,139 


67 
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Crop  report,  South  Side  pumping  unit,  Minidoka  project,  Idaho,  year  of  X915. 


CSrop. 


Area 

(acres), 


Unit  of 
yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


AUaUitseed 

Apples 

Baney 

Beans 

Beets 

Clover 

Clover  seed 

Com 

Com  fodder 

Garden 

Hay,  mixed 

Mangles 

Oats 

Onions 

Pasture 

Peas 

Potatoes 

Bye 

Wheat 

Less  duplicated 

Total  cropped  acreage. 


^    A,  no  crop: 
Jfonbearlnff  ordbaid . . 

Young  aUBlfii 

Youn£  clover 

Fall  plowed 

Miscellaneous 

Less  duplicated  areas 


14,146 

196 

2 

800 

35 

2,507 

371 

549 

85 

44 

475 

19 

37 

2,920 

3 

4,045 

683 

1,623 

10 

8,004 

193 


36,390 


603 
724 
132 
329 
1,060 
970 


Total  irrigated  acreage 


38,188 


Tons 

Bushels.. 
Pounds.. 
Bushels., 

..do , 

Tons 

..do 

Bushels.. 

...do 

Tons 

Acres. ... 

Tons 

..do 

Bushels.. 

..do 

Acres — 
Bushels.. 

..do 

..do 

..do 


42,622 
463 
500 

22,359 
215 

27,486 

619 

2,042 

380 

107 


8.e 

2.3 
250.0 
25.0 

6.1 
10.6 

1.7 

8.7 
10.9 

2.4 


16.00 
9.00 
.02 
.65 
3.00 
5.00 
6.00 

10.00 
1.00 
5.00 


440 

78,615 

352 


1.7 
11.0 
27.0 
117.3 


6.50 

3.60 

.46 

4.00 


10,191 

221,209 

100 

172,203 


17.6 

136.0 

10.0 

21.6 


1.80 
.45 
.80 
.80 


$255,732 

4,077 

10 

14,533 

645 

187,430 

8,714 

20,420 


17,397 

,       215 

1,540 

36,377 

352 

87,950 

18,344 

99,544 

80 

137,762 


$18.08 
20.80 

5.00 
16.83 
18.43 
52.02 
10.00 
37.19 
10.86 
12.16 
36.63 
11.28 
41.62 
12.12 
117.33 

9.38 
81.46 
61.33 

8.00 
17.21 


Total  and  average. 


786,037 


21.60 


Areas. 


Irrigable  area  Harms  reported. 

Iirteated  area  farms  reported 

Under  rental  contracts. . . 

Cropped  area  farms  reported. 


Acres. 


89,857 
38,188 
38,188 
30,390 


Farms. 


621 
621 
621 


Percent 

of 
project. 


81 
78 
78 
74 


PUBLIC  NOTICES  AND  OBJ)£BS. 
PUBLIC  NOTICE,  NOVEMBER  S,  1915. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (82  Stat.,  388),  and  acts  amendatory  thereof  and 
supplemental  thereto,  and  particularly  the  reclamation  extension 
act  of  August  13,  1914  (38  Stat.,  686),  notice  is  hereby  given  ihat 
water  will  be  furnished  from  the  South  Side  pumping  unit  of  the 
Minidoka  project,  Idaho,  in  the  irrigation  season  of  1916  and  each 
irrigation  season  thereafter,  upon  the  filing  of  proper  water-right 
application  for  the  irrigable  lands  in  the  said  unit  shown  upon  th^ 
following  farm-unit  plats,  viz,  Boise  meridian,  townships  10  and  11 
south,  ranges  22,  23,  24,  and  25  east,  approved  March  1,  1911,  by  the 
Secretarjr  of  the  Interior  and  on  file  in  the  office  of  the  project  man- 
ager. United  States  Reclamation  Service,  Rupert,  Idaho,  and  of  the 
local  land  office  at  Hailey,  Idaho. 

2.  Homestead  entries  of  the  farm  units  shown  on  said  plats  em- 
bracing public  lands  of  the  United  States  may  be  made  on  and  after 
December  1,  1915,  at  9  o'clock  a.  m.  at  the  local  land  office,  Hailey, 
Idaho,  if  found  regular  and  accompanied  by  the  certificate  of  the 
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project  manager  showing  that  water-right  application  has  been  filed 
and  proper  water-right  charges  deposited. 

3.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  ^m  or  exercise  any  right  whatever  mider  any  settlement 
or  occupation  begun  prior  to  9  a.  m.  December  1,  1915,  on  any  lands 
shown  on  said  plats;  provided,  however,  that  this  shall  not  interfere 
with  any  valid  existing  rights  obtained  by  settlement  or  entry  while 
the  land  was  subject  thereto.  The  project  manager  will  receive  water- 
right  applications  accompanied  by  the  proper  water-right  payments 
in  the  form  prescribed  in  paragraph  12,  and  issue  certificates  to  ap- 
plicants for  public  lands  at  any  time  after  the  date  of  this  notice. 
Each  application  must  be  for  a  specific  farm  unit.  More  than  one 
person  may  make  water-right  application  for  the  same  farm  unit. 
Filing  of  water-right  application  and  issuance  of  certificate  gives  no 
preference  right  to  make  entry.  Acceptance  of  application  will  be 
indorsed  thereon  by  the  project  manager  when  notified  by  the  local 
land  office  that  entry  has  been  allowed.  All  other  applications, 
with  payments  made,  will  be  returned  to  applicants  upon  surrender 
by  them  of  the  certificate  of  filing  issued  by  the  project  manager. 

4.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  or  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units.  The 
maximum  limit  of  area  for  which  water-right  application  may  be 
made  for  lands  in  private  ownership  shall  be  160  acres  of  irrigable 
land  for  each  landowner.  Water-right  applications  for  lands  in 
private  ownership  may  be  made  on  and  after  the  date  of  this  notice. 
AU  water-right  applications,  whether  for  public  or  private  lands, 
must  be  made  to  the  project  manager,  United  States  Reclamation 
Service,  Rupert,  Idaho. 

5.  The  water-right  charges  per  acre  of  irrigable  land  are  of  two 
kinds — (a)  a  charge  as  hereinafter  provided  for  the  building  of  the 
irrigation  system  termed  the  "construction  charge,"  and  (&)  an  an- 
nual charge  for  operation  and  maintenance  payable  on  March  1  of  each 
year  for  the  preceding  irrigation  season.  The  operation  and  main- 
tenance charge  for  the  irrigation  season  of  1916  shall  be  $1  per  acre 
of  irrigable  land  whether  water  is  used  thereon  or  not,  which  will 
entitle  the  water  user  to  1  acre-foot  of  water  for  each  acre  of  irri- 
gable land.  Additional  water  supply  will  be  furnished  at  the  rate 
of  40  cents  per  acre- foot :  Provided^  That  all  water  delivered  in  any 
irrigation  season,  before  June  15  and  after  August  31,  shall  be 
charged  as  though  it  were  one-half  the  amount  of  water  actually 
delivered. 

6.  For  lands  entered  subject  to  the  provisions  of  the  reclamation 
law  the  construction  charge  shall  be  $56.50  per  irrigable  acre,  and 
for  State  or  deeded  lands,  and  for  lands  not  entered  subject  to  the 
reclamation  law,  the  construction  charge  shall  be  $57.50  per  irrigable 
acre. 

7.  For  homestead  entries  made  after  August  13,  1914,  and  land  in 
private  ownership,  which  after  August  13, 1914,  is  signed  under  con- 
tract with  the  South  Side  Minidoka  Water  Users'  Association,  water- 
right  applications  will  be  accepted  at  the  construction  charge  ap- 
plicable thereto  under  the  provisions  of  section  6  hereof.    An  initial 
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payment  of  5  per  cent  on  account  of  th6  constniction  charge  shall  be 
made  at  the  time  of  entry  or  filing  of  water-right  application,  which 
application  must  be  on  the  form  provided  under  the  reclamation 
extension  act.  The  remainder  of  the  construction  charge  shall  be 
paid  in  15  annual  installments,  the  first  5  of  which  shall  each  be 
5  per  cent  and  the  remainder  each  7  per  cent  of  the  total  construction 
charge.  The  first  of  said  annual  installments  shall  become  due  and 
payable  December  1  of  the  fifth  calendar  year  after  the  initial  in- 
stallment, and  subsequent  installments  shall  become  due  on  December 

1  of  each  calendar  year  thereafter. 

8.  For  lands  shown  on  said  plats  and  entered  on  or  before  August 
18, 1914,  or  lands  in  private  ownership  which  were  subscribed  to  the 
South  Side  Minidoka  Water  Users'  Association  on  or  before  August 
13, 1914,  the  said  construction  charge  shall  be  paid  in  10  equal  annual 
installments.  The  first  of  said  installments  shall  be  paid  at  the  time 
of  filing  water-right  application,  and  the  second  of  such  installments 
shall  be  due  and  payable  December  1  of  the  subsequent  year,  and 
subsequent  installments  shall  become  due  and  payable  December  1  of 
each  year  thereafter :  Provided^  however^  That  if  water-right  appli- 
cations subject  to  the  provisions  of*  the  reclamation  extension  act  of 
August  18,  1914,  be  filed  by  the  applicant  within  six  months  of  this 
notice  the  first  installment  of  the  construction  charge  shall  be  due 
December  1,  1915,  and  subsequent  installments  December  1  of  each 
year  thereafter.    The  first  four- of  such  installments  shall  each  be 

2  per  cent;  the  next  two  installments  shall  each  be  4  per  cent;  the 
next  14  installments  each  6  per  cent  of  the  total  construction  charge. 

9.  In  caise  the  lands  of  any  water-right  ai>plicant  shall  have  b^ 
credited  on  the  books  with  any  amount  paid  as  rental  charges  he 
shall  receive  a  like  credit  on  the  amount  of  construction  charges 
levied  against  his  land,  and  the  credits  therefor  shall  be  applied  as 
installments  become  due  until  fully  absorbed. 

10.  Any  water-right  applicant  or  entryman  may,  if  he  so  elects, 
pay  the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  public  notices 
and  orders  applicable  to  his  land. 

11.  In  idl  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  under  entries  not  subject  to  the  reclamation 
act  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  such  application  is  made  and  initial  installment  is 
paid. 

12.  All  charges  must  be  paid  at  the  office  of  the  United  States 
Reclamation  Service  at  Denver,  Colo.  Drafts  on  New  York  or 
Denver,  or  money  orders,  etc.,  should  be  made  payable  to  the  dis- 
bursing officer.  United  States  Reclamation  Service,  Denver,  Colo. 

13.  The  method  of  determining  the  annual  operation  and  main- 
tenance charge,  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due,  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges  for  aU  lands,  shall  be  as  prescribed  by  the  act  of  August  13, 
1914. 

Andbxeus  a.  Jones, 
Pint  Assistant  Secretary  of  the  Interior. 
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PUBLIC  NOnCB,  MARCH  4,   1910. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June  17, 
1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supplemental 
thereto,  and  in  particular  the  reclamation  extension  act  of  August 
13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the  Secretary 
of  the  Interior  to  fix  the  due  date  for  operation  and  maintenance 
charges,  notice  is  hereby  given  that  hereafter  until  further  notice  for 
all  lands  under  the  gravity  unit  of  the  Minidoka  project,  Idaho,  the 
operation  and  maintenance  charge  for  any  irrigation  season  shall 
be  due  and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916  ana  for  each  irrigation  season  thereafter  until  further  notice 
are  as  follows :  Each  acre  of  irrigable  land,  whether  irrigated  or  not, 
^all  be  charged  with  a  minimum  operation  and  maintenance  charge 
of  75  cents,  which  will  permit  delivery  of  not  more  tiian  2  acre- feet 
per  acre,  and  should  further  quantities  be  needed  they  will  be  fur- 
nished at  the  rate  of  8  cents  per  acre- foot. 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions 
of  existing  public  notices  and  orders,  and  in  particular  the  public 
notice  of  February  27,  1915,  for  the  Minidoka  project,  shall  remain 
unchanged. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

ORDER,  APRIL  7,   1916. 

1.  In  accordance  with  the  provisions  of  a  public  notice  dated  De-  ' 
cember  30,  1911,  for  the  Minidoka  project,  Idaho,  notice  is  hereby, 
given  that  a  pumping  plant  for  the  irrigation  of  certain  highland 
areas,  embracmg  portions  of  section  36,  T.  8  S.,  R.  24  E.,  B.  M.,  and 
section  1,  T.  9  S.,  K.  24  E.,  B.  M.,  known  as  the  114  pumping  extension 
of  the  gravity  unit  of  the  Minidoka  project,  is  now  under  construc- 
tion, and  it  is  expected  that  water  will  be  available  for  the  irrigation 
of  these  lands  during  the  season  of  1916. 

2.  A  list  of  the  lands  which  may  be  irrigated,  together  with  the 
approximate  areas  of  each  holding  that  may  be  watered  from  the  com- 
pleted works,  may  be  examined  at  the  office  of  the  United  States 
jReclamation  Service  at  Rupert,  Idaho.  It  is  expressly  understood 
that  such  areas  are  subject  to  revision  for  1916  and  subsequent  years, 
if  such  revision  shall  be  found  necessary. 

8.  To  all  such  lands,  whose  owners  or  occupants  make  written  appli- 
cation to  the  project  manager,  watfer  will  be  rumished  on  a  rental  oasis 
during  the  irrigation  season  of  1916,  upon  completion  of  the  works 
which  will  serve  them. 

4.  For  the  irrigable  area  of  each  farm  unit  or  private  holding  for 
which,  during  the  season  of  1916,  application  for  water  from  the 
pumping  system  shall  be  filed,  a  minimum  charge  of  75  cents  will  be 
made.  Payment  of  this  charge  will  be  due  March  1,  1917,  and  pay- 
able at  the  office  of  the  Reclamation  Service,  Rupert,  Idaho.    TMs 
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payment  will  entitle  the  applicant  to  2  acre-feet  of  water  for  each 
^  acre  of  irrigable  land  covered  by  the  application.  Additional  water 
will  be  furnished  at  the  rate  of  8  cents  for  each  acre-foot.  Such 
charges  shall  be  subject  to  the  same  discount  and  penalties  and  to  the 
provisions  for  cancellation  and  collection  as  provided  in  the  reclama- 
tion extension  act  of  August  13, 1914,  for  other  operation  and  mainte- 
nance charges. 

5.  Public  notice  will  be  hereafter  issued  announcing  the  charges, 
terms,  and  conditions  under  which  entri^  and  water-right  apphca- 
tions  may  be  made  for  such  lands. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  MAY  4,   1916. 

Whereas  under  the  provisions  of  the  public  notice  issued  March  4, 
1916,  the  operation  and  maintenance  charges  for  lands  under  the 
gravity  unit,  Minidoka  project,  Idaho,  were  announced  as  a  mini- 
mum of  75  cents  per  irrigable  acre,  which  will  permit  the  delivery 
of  not  more  than  2  acre-feet  per  acre,  with  a  charge  of  8  cents  per 
acre-foot  for  all  additional  water  furnished ;  and 

Whereas  the  Minidoka  irrigation  district  has  applied  for  a  re- 
vision of  the  said  schedule  of  charges  and  an  increase  in  the  quan- 
tity of  water  to  be  furnished  in  consideration  of  payment  of  the 
minimum  charge: 

Now,  therefore,  in  pursuance  of  the  provisions  of  the  reclamation 
law  and  in  particular  the  reclamation  extension  act  of  August  13, 
1914  (38  Stat.,  686),  public  notice  is,  hereby  issued  amending  para- 
graph 2  of  the  public  notice  of  March  4, 1916,  so  as  to.  read  as  follows : 

1.  A  map^  of  the  project  is  shown  on  the  reverse  of  this  sheet, 
in  which  the  irrigable  lands  are  subdivided  into  three  districts, 
namely,  district  1,  district  3,  and  district  6. 

For  the  lands  in  district  1,  1  acre-foot  of  water  per  irrigable  acre 
will  be  furnished  in  consideration  of  the  payment  of  the  minimum 
charge  of  76  cents  per  irrigable  acre. 

For  the  lands  in  district  3,  3  acre-feet  of  water  per  irrigable  acre 
will  be  furnished  in  consideration  of  the  minimum  charge  of  75 
cents  per  irrigable  acre. 

For  the  lands  in  district  6,  6  acre-feet  of  water  per  irrigable  acre 
will  be  furnished  in  consideration  of  the  payment  of  the  minimum 
charge  of  75  cents  per  irrigable  acre. 

2.  The  minimum  charge  per  irrigable  acre  is  75  cents,  and  in  con- 
sideration of  such  payment  the  amount  of  water  furnished  will  be 
1,  3,  or  6  acre-feet  per  irrigable  acre,  depending  upon  whether  the 
lands  are  in  district  1,  district  3,  or  district  6.  Additional  water  as 
needed  will  be  furnished  at  the  rate  of  15  cents  per  acre-foot. 

3.  Except  as  herein  provided,  the  provisions  of  the  said  public 
notice  of  March  4, 1916,  shall  remain  in  full  force  and  effect. 

Andrieus  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

i  Map  not  published  in  this  report. 
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PUBLIC  NOnCB,  MAY, 


1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (32  Stat.,  388),  and  acts  amendatory  thereof  and 
supplemental  thereto,  and  particularly  the  reclamation  extension  act 
of  August  13, 1914  (38  Stat.,  686),  notice  is  hereby  given  that  water 
will  be  furnished  from  the  south  side  pumping  unit  of  the  Minidoka 
project,  Idaho,  in  the  irrigation  season  of  1916  and  each  irrigation 
season  thereafter,  upon  the  filing  of  proper  water-right  application 
for  the  irrigable  lands  in  the  said  unit  (1)  included  in  a  list  ap- 
proved April  18,  1911,  by  the  Secretary  of  the  Interior  and  shown 
on  farm-unit  plats  of  T.  10  S.,  R.  25  E.,  B.  M. ;  T.  11  S.,  R.  22  E., 
B.  M.;  T.  11  g.,  R.  23  E.,  B.  M.;  and  T.  11  S.,  R.  24  E.,  B.  M.;  and 
(2)  shown  on  diagrams  of  lands  in  T.  10  S.,  R  21  E.,  B.  M.;  T.  10  S., 
R.  22  E.,  B.  M.;  and  T.  10  S.,  R.  24  E.,  B.  M.,  which  three  diagrams 
were  approved  by  the  director  and  chief  engineer  of  the  Reclama- 
tion Service  on  May  19,  1916.  Cojpies  of  said  farm-unit  plats  and  of 
said  diagrams  are  on  file  in  the  omce  of  the  project  manager.  United 
States  ifeclamation  Service,  at  Rupert,  Idaho,  and  in  the  local  land 
office  at  Hailey,  Idaho.  Said  amended  plats  and  diagrams  are  sup- 
plemental to  the  plats  approved  March  1,  1911,  by  the  Secretary  of 
the  Interior. 

2.  The  following  is  a  list  of  all  lands  covered  by  this  public  notice, 
with  their  irrigable  areas  for  which  water-right  application  may  be 
made  imder  the  provisions  of  this  public  notice : 

T.  10  S.,  R.  21  B„  B.  M. : 

Sec.  3—  -^c"»- 

Lot  1 31.0 

SB!.  i  NE.  i 31. 6 

SW.  i  NE.  i 17. 0 

T.  10  S.,  R.  22  E.,  B.  M. : 
Sec.  Ifr— 

Lot  1 27.  3 

Lot  2 20. 4 

Lot  3 14.3 

Lot  4 5.6 

Sec.  20— 

Lot  2 48. 1 

Lot  3 31.2 

NE.  i  SW.  1 40. 0 

NW.  i  SE.  i 40.0 

SW.  i  SE.  i 36.9 

SE.  i  SW.  i 36.  3 

SW.  i  SW.  i 34.  7 

Sec.  29— 

Unit  A,  B.  )  NE.  1 71.  7 

Unit  B,  W.  i  NE.  i 77.8 

Unit  O,  E.  i  NW.  i 71. 5 

NW.  i  NW.  i 29. 3 

Unit  D,  N.  i  SE.  i  27. 1 

Sec.  30— 

NE.  i  NE.  i 36.  2 

NW.  i  NE.  i 27.  5 

NE.  i  NW.  i 35.  0 

NW.  i  NW.  i 36.  9 

SW.  1  NW.  i 32.  8 

SE.  1  NW.  i 40.0 

SW.  i  NE.  i 36.  2 

SE.  i  NE.  J 16. 2 


T.  11.  S.,  R.  22E..  B.  M.: 

Sec.  25— 

Acres. 

NE.  i  NB.  i 

- 5.0 

SW.  i  SE.  i 

4.0 

Sec.  14— 

NW.  i  SE.  1 

10.0 

NE.  i  SW.  i 

10.0 

NW.  i  SW.  i 

2.0 

T.  11  S.,  R.  23  E..  B.  M.  : 

Sec.  19,  lot  3 

- 6.0 

Sec.  27— 

NE.  i  SE.  i 

11.0 

NW.  i  SB.  i 

- 3.0 

Sec.  28— 

NE.  i  NE.  i 

38.0 

NW.  i  NE.  i 

21.0 

NE.  i  NW,  i 

4.0 

T.  10.  S.,  R.  24  E.,  B.  M. : 

Sec.l— 

A,  lot  1 

22.0 

G,  SW.  i  NE.  i 

23.9 

H,  SE.  i  NE.  i 

30. 0 

J,  NE.  i  SE.  1__ 

—    0.7 

K,  NW.  i  SB.  i^_     - 

__      24. 6 

L,  NE.  i  SW.  ^ 

19.5 

P,  SE.  i  SW.  i 

39.0 

Q,  SW.  i  SE.  i 

26.  9 

Sec.  12— 

B.  NW.  i  NE.  i 

7.7 

C,  NE.  i  NW.  i 

40. 0 

D,  NW.  1  NW.  i 

7.6 

E,  SW.  i  NW.  i 

2.3 

P,  SB.  i  NW.  i 

39. 1 

G.  SW.  i  NB.  i — ^ 

16. 7 

Sec.  34,  NW.  i  SW.  1 5. 0  K,  NW.  i  SB.  i 29. 2 
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T.  10  S.,  R.  24  E.,  B.  M.— CJontd.  T.  10  S.,  B.  24  B.,  B.  M.— Contd. 

Sec.  12— Continued.  Sec.  14r-Contlnued. 

Acres.  Acres. 

L,  NE.  i  SW.  i 40. 0  J,  NE.  i  SB.  i 40. 0 

N,  SW.  i  SW.  i 7. 3  K,  NW.  i  SE.  i 11.  7 

P,  SE.  i  SW.  i 39. 8  P,  SW.  i  fiE.  i . 19. 6 

Q,  SW.  i  SB.  i 20. 4  Q,  SE.  ^  SE.  i 39. 1 

Sec.  13—  T.  11  S.,  R.  24  E.,  B.  M. : 

A,  NW.  i  NE.  i 8. 2  Sec.  10,  SW.  i  NE.  i 12. 0 

C,  NE.  i  NW.  i 33. 7  Sec.  15,  NW.  i  NW.  i 14. 0 

D,  NW.  i  NW.  i 33. 3  Sec.  21— 

E,  SW.  i  NW.  i ,_-  38.  5  •      NW.  i  NE.  i 5. 0 

F,  SE.  i  NW.  i 34. 3  NE.  i  SW.  i -__     2. 0 

G,  SW.  i  NE.  i 19.  3  NW.  i  SW.  i 24. 0 

K,  NW.  iSE.  i 5.5  Sec.  29— 

L.  NE.  i  SW.  i 30. 0  NE.  i  SW.  i 11. 0 

M.  NW.  i  SW.  i 40.0  NW.  i  SW.  1 16.0 

N.  SW.  i  SW.  i 39.2  Sec.  30,  NW.  i  SE.  I 12.0 

P,  SB.  i  SW.  i 18. 2     T.  10.  S.,  R.  25  E.,  B.  M. : 

Sec.  14—  Sec.  30,  SE.  i  SE.  i 7. 0 

A,  NE.  i  NE.  i 4.0  Sec.  31,  lot  3 6.0 

H,  SE.  i  NE.  i 27. 8 

3.  The  limit  of  area  per  entry,  representing  the  acreage  which  in 
the  opinion  of  the  Secretary  or  the  Interior  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands,  is  fixed  at  the 
amoimts  shown  upon  the  plats  for  the  several  farm  units.  The  maxi- 
mum limit  of  area  for  which  water-right  application  may  be  made  for 
lands  in  private  ownership  shall  be  160  acres  of  irrigable  land  for 
each  landowner.  Water-right  applications  for  lands  in  private 
ownership  may  be  made  on  and  after  the  date  of  this  notice.  All 
water-right  applications  must  be  made  to  the  project  manager,  United 
States  Reclamation  Service,  Rupert,  Idaho. 

4.  The  water-right  charges  per  acre  of  irrigable  land  are  of  two 
kinds,  (a)  a  charge  as  hereinafter  provided  for  the  building  of  the 
irrigation  system,  termed  the  construction  charge,  and  (ft)  an  annual 
charge  for  operation, and  maintenance  payable  on  March  1  of  each 
year  for  the  preceding  irrigation  season.  The  operation  and  main- 
tenance charge  for  the  irrigation  season  of  1916  shall  be  $1  per  acre  of 
irrigable  land,  whether  water  is  used  thereon  or  not,  which  will  entitle 
the  water  user  to  1  acre-foot  of  water  for  each  acre  of  irrigable  land. 
Additional  water  supply  will  be  furnished  at  the  rate  of  40  cents  per 
acre- foot:  Provided,  That  all  water  delivered  in  any  irrigation  season 
before  Jime  15  and  after  August  31  shall  be  charged  as  though  it  were 
one-half  the  amount  of  water  actually  delivered. 

5.  For  lands  entered  subject  to  the  provisions  of  the  reclamation 
law  the  construction  charge  shall  be  $56.50  per  irrigable  acre,  and  for 
State  or  deeded  lands  and  for  lands  not  entered  subject  to  the  reclama- 
tion law  the  construction  charge  shall  be  $57.50  per  irrigable  acre. 

6.  For  homestead  entries  made  after  August  13, 1914,  and  land  in 
private  ownership,  which  after  August  13,  1914,  is  signed  under  con- 
tract with  the  South  Side  Minidoka  Water  Users'  As«)ciation,  water- 
riffht  applications  will  be  accepted  at  the  construction  charge  appli- 
cable thereto  under  the  provisions  of  section  5  hereof.  An  initial 
payment  of  5  per  cent  on  accoimt  of  construction  charge  shall  be  made 
at  the  time  of  entry  or  filing  of  water-right  application,  which  i^ppli- 
cation  must  be  on  the  form  provided  under  the  reclamation  extension 
act.  The  remainder  of  the  construction  charge  shall  be  paid  in  15 
annual  installments,  tiiie  first  five  of  which  shall  each  be^  per  cent, 
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and  the  remaider  each  7  per  cent  of  the  total  construction  charge. 
The  first  of  said  annual  installments  shall  become  due  and  payable 
December  1  of  the  fifth  calendar  year  after  the  initial  installment  and 
subsequent  installments  shall  become  due  on  December  1  of  each 
calendar  year  thereafter  until  the  total  construction  charge  is  paid. 

7.  For  lands  entered  on  or  before  August  13, 1914,  or  lands  in  private 
ownership  which  were  subscribed  to  the  South  Side  Minidoka  Water 
Users'  Association  on  or  before  August  13, 1914,  the  said  construction 
charge  shall  be  paid  in  10  equal  annual  installments.^  The  first  of 
said  mstallments  shall  be  paid  at  the  time  of  filing  water-right  appli- 
cation and  the  second  of  such  installments  shall  oe  due  and  payable 
December  1  of  the  subsequent  year,  and  subsequent  installments  shall 
become  due  and  payable  December  1  of  each  year  thereafter:  Pro- 
vided^ however^  That  if  water-right  applications  subject  to  the  pro- 
visions of  the  reclamation-extension  act  of  August  13,  1914,  or  an 
acceptance  of  the  provisions  of  said  extension  ad;  be  filed  within  six 
months  after  the  date  of  this  notice,  the  first  installment  of  the  con- 
struction charge  shall  be  due  December  1,  1916,  and  subsequent  in- 
stallments December  1  of  each  year  thereafter.  The  first  four  of  such 
installments  shall  be  2  per  cent,  the  next  two  installments  shall  each 
be  4  per  cent,  the  next  14  installments  each  6  per  cent  of  the  total  con- 
struction charge. 

8.  In  case  the  lands  of  any  water-right  applicant  shall  have  been 
credited  on  the  books  with  any  amount  paid  as  rental  charges  he  shall 
receive  a  like  credit  on  the  amount  of  construction  charges  levied 
against  his  land,  and  the  credits  therefor  shall  be  applied  as  install- 
ments become  due  imtil  fully  absorbed. 

9.  Any  water-right  applicant  or  entryman  may,  if  he  so  elects,  pay 
the  whole  or  any  part  of  the  ccmstruction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  pubfic  notices 
and  orders  applicable  to  his  land. 

10.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  imder  entries  not  subject  to  the  reclamation 
act  shall  not  be  made  within  one  year  after  the  date  of  this  notice  the 
construction  charge  for  such  land  shall  be  increased  5  per  cent  each 
year  until  such  application  is  made  and  initial  installment  paid. 

11.  All  charges  must  be  paid  at  the  office  of  the  United  States 
Reclamation  Service  at  Rupert,  Idaho.  Drafts  on  New  York  or 
Denver,  or  money  orders,  etc.,  should  be  made  payable  to  the  special 
fiscal  agent.  United  States  Reclamation  Service,  Rupert,  Idaho. 

12.  Tbe  method  of  determining  the  annual  operation  and  mainte- 
nance charges  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due,  and 
discounts  allowed  for  prepayment  of  operation  and  maintenance 
charges  for  all  lands  shall  be  as  prescribed  by  the  act  of  August 
18,  1914. 

Bo  Sweeney, 
Assistant  Secretary  of  the  Interior. 

PUBLIO  NOnCE,  MAY  27,  1910. 

1.  Public  notice  issued  December  80, 1911,  for  the  Minidoka  project, 
Idaho,  states  that  works  providing  for  the  irrigation  of  certain  oi  the 
highland  areas  in  Uie  project  have  been,  or  will  be  constructed  by 
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the  United  States,  and  that  charges  for  such  highlands  shall  become 
due  at  such  date  after  water  becomes  available  for  their  irrigation  as 
may  be  announced  by  the  Secretary  of  the  Interior. 

2.  In  pursuance  of  the  said  public  notice  of  December  30, 1911,  and 
of  the  provisions  of  section  4  of  the  reclamation  act  of  June  17,  1902 
(32  Stat,  388),  and  acts  amendatory  thereof  and  supplementary 
thereto,  and  particularly  the  reclamation-extension  act  of  August  13, 
1914  (SS  Stat.^  686),  notice  is  hereby  given  that  water  will  be  avail- 
able lor  the  irrigation  season  of  1916  and  each  irrigation  season 
thereafter,  upon  filing  the  proper  water-right  applications  for  the 
Jiighland  areas  as  shown  on  list  approved  May  27,  1916,  by  the  As- 
sistant Secretary  of  the  Interior,  a  copy  of  which  list  is  filed  in  the 
local  land  office  at  Hailey,  Idaho,  and  m  the  office  of  thjs  Reclamation 
Service  at  Rupert,  Idaho.  Said  list  covers  land  for  which  farm-unit 
plats  have  heretofore  been  approved  by  this  department,  in  T.  9  S., 
R.  22  E.,  B.  M.;  T.  10  S.,  R.  22  E.,  B.  M.;  T.  10  S.,  R.  23  E.,  B.  M.; 
T.  9  S.,  R.  24  E..  B.  M. ;  and  T.  10  S.,  R.  24  E.,  B.  M. 

3.  Homestead  entries  of  the  farm  units  shown  on  said  plats,  as 
amended  by  said  list  embracing  public  lands  of  the  United  States,  may 
be  made  on  and  after  June  28, 1916,  at  9  o'clock  a  m.,at  the  local  land 
office,  Hailey,  Idaho,  if  found  regular  and  accompanied  by  the  certifi- 
cate of  the  project  manager,  showing  that  water-right  application  has 
been  filed  and  proper  water-right  charges  deposit^. 

4.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gain  or  exercise  any  rights  whatever  imder  any  settlement 
or  occupation  begun  prior  to  9  a.  m.,  June  28,  1916,  on  any  lands 
shown  on  said  plats,  provided,  however,  that  this  shall  not  interfere 
with  any  valid  existing  rights  obtained  by  settlement  or  entry  while 
the  land  was  subject  thereto.  All  persons  desiring  to  acquire  any 
public  lands  shown  on  said  plats  shall  execute  homestead  application, 

*  subject  to  the  provisions  or  the  reclamation  act,  in  the  manner  re- 
quired by  law,  which  with  the  required  fees  and  commissions,  accom- 
panied by  certificate  of  the  project  manager  as  to  the  filing  of  water- 
right  application  and  payment  of  water-right  charges,  as  hereinafter 
provided,  shall  be  presented  to  the  local  land  office  at  Hailey,  Idaho, 
m  person,  by  mail,  or  otherwise,  within  a  period  of  five  days  prior  to 
June  28. 1916;  that  is,  beginning  not  earlier  than  June  23, 1916.  All 
entries  nled  as  herein  provided  and  reaching  the  local  land  office  not 
later  than  9  a.  m.,  June  28,  1916,  shall  be  held  and  treated  as  simul- 
taneously filed.  Applications  presented  after  that  hour  will  be  re- 
ceived and  noted  in  the  order  of  filing.  Any  application  not  based  on 
a  prior-settlement  right  will  be  subject  to  valid  settlement  claims  as- 
serted in  the  manner  required  by  law. 

5.  The  register  and  receiver  will  carefully  compare  all  applications 
simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as  follows: 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed, 
irrespective  of  whether  settlement  is  alleged. 

(o)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and 
the  others  rejected. 

(<?)  If  two  or  more  conflicting  applications  are  received,  each  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered  to 
determine  the  priority  of  right,  and  it  shall  te  restricted  to  those 
alleging  such  right. 
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6.  Where  there  are  applications  conflicting  in  whole  or  in  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identifying  mark,  and  at  2  o'clock 
p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if  not,  at  the 
same  hour  one  week  later),  after  all  the  envelopes  containing  the 
names  of  the  several  applicants  shall  have  been  thoroughly  mixed  in 
the  presence  of  such  persons  as  may  desire  to  be  present,  they  shall 
be  drawn  and  numbered  in  order.  The  cards  as  numbered  and  drawn 
will  be  securely  fastened  to  the  applications  of  the  respective  persons, 
and  the  applications  shall  be  allowed  in  such  order.  Where  any  ap- 
plicant fails  to  obtain  land  applied  for  by  him  he  will  be  permitted  to 
elect  whether  he  will  amend  nis  application  to  embrace  other  lands 
not  affected  by  pending  applications  and  otherwise  subject  thereto 
when  such  amenaed  application  is  presented,  or  withdraw  his  originid 
application  without  prejudice,  and  in  the  event  of  such  withdrawal 
the  fees  and  commissions  will  be  returned  by  the  receiver  and  the 
water-right  charges  deposited  will  be  returned  by  the  project  man- 
ager. Applications  conflicting  in  whole  with  those  previously  al- 
lowed will  be  rejected  in  the  usual  manner. 

7.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  "^ter-right  payments,  which  for  the  first 
payment  from  homestead  entrymen,  under  paragraphs  3,  4,  and  5 
hereof,  will  be  accepted  in  the  form  of  New  York  draft  or  money  order 
payable  to  the  special  fiscal  agent,  United  States  Reclamation  Service, 
Kupert,  Idaho,  or  in  currency,  and  issue  certificates  to  applicants  for 
public  lands  at  any  time  after  the  date  of  this  notice,  flach  applica- 
tion must  be  for  a  specific  farm  unit  More  than  one  person  may  make 
water-right  application  for  the  same  farm  unit.  Filing  of  water-right 
application  and  issuance  of  certificate  ^ves  no  preference  right  to 
make  entry.  Acceptance  of  application  will  be  indorsed  thiereon  by 
the  project  manager  when  notified  by  the  local  land  office  that  entry 
has  been  allowed.  All  other  applications,  with  payments  made,  will 
be  returned  to  applicants^  upon  surrender  by  them  of  the  certificate 
of  filing  issued  by  the  project  manager. 

8.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  oi  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units  as  amended 
by  said  list.  The  maximum  limit  of  area  for  which  water-right  appli- 
cation may  be  made  for  lands  in  private  ownership  shall  be  160  acres 
of  irrigable  land  for  each  landowner.  Water-right  applications  for 
lands  m  private  ownership  may  be  made  on  and  after  the  date  of 
this  notice.  All  water-right  applications,  whether  for  public  or 
private  lands,  must  be  made  to  the  project  manager.  United  States 
Reclamation  Service,  Rupert,  Idaho. 

9.  The  charges  per  acre  of  irrigable  land  are  of  two  kinds,  namely, 
(a)  a  charge  for  the  building  of  the  irrigation  system,  termed  the 
construction  charge,  as  hereinafter  announced;  (ft)  an  annual  charge 
for  operation  and  maintenance,  due  March  1  of  each  year,  for  the 
preceding  irrigation  season,  which  for  the  irrigation  season  of  1916 
shall  be  the  same  as  for  other  lands  on  the  project,  except  as  to  the 
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unentered  lands  under  this  public  notice.  For  such  unentered  lands 
the  first  operation  and  maintenance  charge  will  be  that  for  1917,  due 
March  1,  1918. 

10.  For  lands  entered  subject  to  the  provisions  of  the  reclamation 
law  the  construction  charge  shall  be  $80  per  irritable  acre,  and  for 
State  or  deeded  lands  and  for  lands  not  entered  subject  to  the  reclama- 
tion law  the  construction  charge  shall  be  $40  per  irrigable  acre. 

11.  For  highland  areas  shown  on  said  list  which  became,  or  may 
become,  subject  to  the  reclamation  law  after  August  13,  1914,  water- 
ri^ht  applications  will  be  accepted  at  the  construction  charge  ap- 
plicable thereto  under  the  provisions  of  paragraph  10  hereof.  For 
such  lands  an  initial  payment  of  5  per  cent  of  the  construction  charge 
shall  be  made  at  the  tmie  of  making  entrv  or  filing  water-right  appU- 
cation,  which  application  must  be  on  the  form  provided  for  under 
the  reclamation-extension  act.  The  remainder  of  the  construction 
charge  shall  be  paid  in  15  annual  installments,  the  first  5  of  which 
shall  each  be  5  per  cent  and  the  remainder  each  7  per  cent  of  the  total 
construction  charge.  The  first  of  said  15  annual  installments  shall 
become  due  and  payable  December  1  of  the  fifth  calendar  year  after 
the  initial  installinent,  and  subsequent  installments  shall  become  due 
on  December  1  of  each  calendar  year  thereafter  imtil  the  construction 
charge  has  been  paid. 

12.  For  highland  areas  shown  on  said  list  which  became  subject 
to  the  reclamation  law  on  or  before  August  13,  1914,  and  for  which 
acceptance  of,  or  water-right  application  under,  the  terms  of  the 
reclamation-extension  act  shall  be  duly  filed  within  six  months  from 
the  date  hereof,  the  construction  charge  shall  be  paid  in  -20  annual 
installments,  the  first  of  which  shall  be  due  and  payable  December  1, 
1916,  and  subsequent  installments  on  December  1  of  each  year  for  19 
years  thereafter.  The  first  4  of  such  installments  shall  each  be  2  per 
cent,  the  next  2  installments  each  4  per  cent,  and  the  next  14  install- 
ments each  6  per  cent  of  the  construction  charge. 

13.  For  highland  areas  shown  in  said  list  which  became  subject  to 
the  reclamation  law  on  or  before  August  13, 1914,  and  the  owners  of 
which  do  not  accept  the  reclamation-extension  act  as  provided  in  para- 
graph 12,  the  construction  charge  shall  be  paid  in  10  equal  annual 
installments,  the  first  of  which  shall  be  paia  at  the  time  of  making 
water-right  application,  the  second  shall  be  due  and  payable  on  De- 
cember 1  of  the  following  year,  and  the  remaining  8  installments  on 
December  1  for  8  j^ears  thereafter. 

14.  Any  water-right  applicant  or  entryman  may,  if  he  so  elects,  pay 
the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  public  notices 
and  orders  applicable  to  his  land. 

15.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  under  entries  not  subject  to  the  reclamation 
act  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  such  application  is  made  and  initial  Installment  is 
paid. 

16.  All  payments  of  water-right  charg^  must  be  transmitted  by  the 
water  user  to  the  proper  designated  official,  as  provided  in  paragraph 
8,  in  the  form  or  currency,  post-office  money  order,  or  bank  draft 
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Such  money  orders  or  drafts  should  be  made  payable  to  the  said  des- 
ignated official. 

17.  The  method  of  determining  the  amount  chargeable  for  opera- 
tion and  maintenance  and  the  penalties  for  failure  to  pay  the  con- 
struction charges  and  the  operation  and  maintenance  charges  when 
due  are  prescribed  by  act  oi  Congress  of  August  13,  1914  (88  Stat., 
686). 

Bo  Sweeney, 
Assistant  Secretary  of  the  Interior, 

PUBLIC  NOTICE,  JUNE  10,  1916. 

1.  By  order  of  May  10, 1913,  certain  lands  shown  on  the  farm  unit 
plats  for  the  Minidoka  project,  Idaho,  were  withdrawn  from  all  forms 
of  entry.  A  portion  of  these  lands  are  hereby  opened  to  entry.  A  list 
of  the  lands  so  opened  to  entry,  together  with  the  total,  irrigable,  and 
gravity  area  of  each  farm  unit  theref ,  is  filed  in  the  local  land  office 
at  Hailey,  Idaho,  and  in  the  office  of  the  project  manager  of  the 
Reclamation  service  at  Rupert,  Idaho,  said  list  having  been  approved 
by  the  department  on  June  10, 1916. 

2.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  388)  j  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  August  13, 1914  (38  Stat.,  686),  notice  is  hereby  given  that 
water  will  be  furnished  to  the  said  farm  units  in  the  irrigation  sea- 
son of  1916  and  each  irrigation  season  thereafter  upon  the  filing  of 
proper  water-right  application*  Water-right  applications  must  be 
made  for  the  "  irrigable  area  "  shown  on  said  list,  but  the  amount  of 
the  construction  charge,  the  due  dates  and  amounts  of  installments 
of  operation  and  maintenance  and  of  the  construction  charge,  as  here-, 
inafter  announced,  apply  only  to  the  "gravity  area"  as  shown  in 
said  list.  Public  announcement  of  the  amounts  and  due  dates  of  such 
installments  will  be  hereafter  made  covering  irrigable  land  in  said 
list  not  included  in  the  gravity  Q-rea. 

3.  Homestead  entries  of  the  farm  units  shown  on  said  list  embrac- 
ing public  lands  of  the  United  States  may  be  made  on  and  after  July 
12,  1916,  at  9  o'clock  a.  m.,  at  the  local  land  office,  Hailey,  Idaho,  if 
found  regular  and  accompanied  by  the  certificate  of  the  project 
manager,  showing  that  water-right  application  has  been  filed  and 
proper  water-right  charges  deposited. 

4.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gain  or  exercise  any  rights  whatever  under  any  settlement 
or  occupation  begun  prior  to  9  a.  m.,  July  12, 1916,  on  any  land  shown 
on  said  plats :  Provided^  however^  That  this  shall  not  interfere  with 
any  valid  existing  rights  obtained  by  settlement  or  entry  while  the 
land  was  subject  thereto.  All  persons  desiring  to  acquire  any  public 
lands  shown  on  said  plats  shall  execute  homestead  applications,  sub- 
ject to  the  provisions  of  the  reclamation  act,  in  a  inanner  required  by 
law,  which,  with  the  required  fees  and  commissions,  accompanied 
by  certificate  of  the  project  manager  as  to  the  filing  of  water-right 
application  and  payment  of  water-right  charges  as  hereinafter  pro- 
vided, shall  be  presented  to  the  local  land  office  at  Hailey,  Idaho,  in 
person,  by  mail,  or  otherwise,  within  a  period  of  five  days  prior  to  July 
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12,  1916;  that  is,  beginning  not  earlier  than  July  7,  1916.  All  en- 
tries filed  as  herein  provided  and  reaching  the  local  land  office  not 
later  than  9  a.  m.,  July  12,  1916,  shall  be  held  and  treated  as  simul- 
taneously filed.  Applications  presented  after  that  hour  will  be  re- 
ceived and  noted  in  the  order  of  filing.  Any  application  not  based 
on  a  prior  settlement  right  will  be  subject  to  valid  settlement  claims 
asserted  in  the  manner  required  by  law. 

6.  The  register  and  receiver  will  carefully  compare  all  applications 
simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as  follows : 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed, 
irrespective  of  whether  settlement  is  alleged. 

(&)  In  case  of  conflicting  applications,  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and 
the  others  rejected. 

(c)  If  two  or  more  conflicting  applications  are  received,  eaoh  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered  to 
determine  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleging  such  right. 

6.  Where  there  are  applications  conflicting,  in  whole  or  in  part,  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identiiying  mark,  and  at  2 
o'clock  p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if 
not,  at  the  same  hour  one  week  later) ,  after  all  the  envelopes  con- 
taining the  names  of  the  several  applicants  shall  have  been  thor- 
oughly mixed  in  the  presence  of  such  persons  as  may  desire  to  be 
present,  they  shall  be  drawn  and  numbered  in  order.  The  cards  as 
numbered  and  drawn  will  be  securely  fastened  to  the  applications 
of  the  respective  persons,  and  the  applications  shall  be  allowed  in 
such  order.  Where  any  applicant  fails  to  obtain  land  applied  for  by 
him  he  will  be  permitted  to  elect  whether  he  will  amend  his  applica- 
tion to  embrace  other  lands  not  affected  by  pending  applications  and 
otherwise  subject  thereto  when  such  amended  application  is  pre- 
sented, or  withdraw  his  original  application  without  prejudice,  and  in 
the  event  of  such  withdra'^al  the  fees  and  commissions  will  be  re- 
turned by  the  receiver,  and  the  water-right  charges  deposited  will  be 
returned  by  the  project  manager.  Applications  conflicting  in  whole 
with  those  previously  allowed  will  be  rejected  in  the  usual  manner. 

7.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  payments,  which  for  the  first 
payment  from  homestead  entrymen  under  paragraphs  3,  4,  and  5 
hereof  will  be  accepted  in  the  form  of  New  York  draft  or  money 
order  payable  to  the  special  fiscal  agent.  United  States  Reclamation 
Service,  Kupert,  Idaho,  or  in  currency,  and  issue  certificates  to  appli- 
cants for  public  lands  at  any  time  after  the  date  of  this  tLotice.  Each 
application  must  be  for  a  specific  farm  imit.  More  than  one  person 
may  make  water-right  application  for  the  same  farm  unit.  Filing 
of  water-right  application  and  issuance  of  certificate  gives  rib  pref" 
erence  right  to  make  entry.  Acceptance  of  application  will  be  in- 
dorsed thereon  by  the  project  manager  when  notified  by  the  local  land 
office  that  entry  has  been  allowed.  All  other  applications,  with  pay- 
ments made,  will  be  returned  to  applicants  upon  surrender  by  wem 
of  the  certificate  of  filing  issued  by  the  project  managep^^^^i^ 
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8.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  oi  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units.  All  water- 
right  applications  must  oe  made  to  the  project  manager,  United 
States  Keclamation  Service,  Rupert,  Idaho. 

9.  The  water-right  charges  per  acre  of  irrigable  land  are  of  two 
kinds: 

(a)  A  charge  of  $30  per  acre  of  irrigable  land  for  the  building  of 
the  irrigation  system,  payable  as  hereinafter  provided,  and  in  addi- 
tion a  charge  equal  to  a  proportionate  share  or  the  cost  of  the  drain- 
age system  on  the  lands  in  the  Minidoka  project  north  of  Snake  River ; 
the  amount  of  the  drainage  charge  and  the  date  upon  which  it  shaU 
become  due  will  be  as  hereafter  announced  by  the  Secretary  of  the 
Interior,  and  shall  be  payable  on  the  same  terms  as  for  all  other  lands 
on  the  north  side  portion  of  the  gravity  unit  of  the  project;  and 

(6)  An  annual  charge  for  operation  and  maintenance,  payable  on 
March  1  of  each  year,  for  the  preceding  irrigation  season :  Provided, 
however^  That  if  original  homestead  entry  or  original  water-right 
application  be  filed  after  June  15  in  any  year,  the  first  payment  on 
account  of  operation  and  maintenance  will  become  due  March  1  of 
the  second  year  thereafter.  The  amount  thereof  shall  be  hereafter 
announced. 

10.  An  initial  payment  of  5  per  cent  on  account  of  the  construction 
charge  shall  be  made  at  the  time  of  entry  or  filing  of  water-right 
application,  which  application  must  be  on  the  form  provided  under 
the  reclamation  extension  act.  The  remainder  of  the  construction 
charge  shall  be  paid  in  15  annual  installments,  the  first  5  of  which 
shall  each  be  5  per  cent  and  the  remaining  10  of  which  shall  each  be 
7  per  cent  of  the  construction  charge.  The  first  of  said  15  annual  in- 
stallments shall  become  due  and  payable  December  1  of  the  fifth 
calendar  year  after  the  initial  installment,  and  subsequent  install- 
ments shall  become  due  on  December  1  of  each  calendar  year  for  14 
years  thereafter. 

11.  Any  water-right  applicant  or  entryman  may,  if  he  so  elects, 
pay  the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  public  notices 
and  orders  applicable  to  this  land. 

12.  All  water-right  charges  must  be  paid  imless  the  department 
otherwise  directs  to  the  proper  officer  of  the  United  States  Reclama- 

^  tion  Service  at  Rupert,  Idaho,  in  cash,  or  by  New  York  draft,  money  • 
order,  or  check. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FUBLIC  NOTICE,  JUNE  22,  1016. 

The  public  notice  of  May  27,  1916,  issued  in  connection  with  the 
MinidoKa  project,  Idaho,  is  hereby  amended  as  follows : 
1.  The  last  sentence  of  paragraph  9  shall  read  as  follows : 

For  lands  subject  to  this  public  notice  now  unentered  but  entered  on  or 
before  June  15, 1917,  the  first  operation  and  maintenance  charge  wiU  be  that  for 
1917,  due  March  1,  19ia 
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2.  Paragraph  10  of  the  public  notice  will  read  as  follows: 

For  lands  entered  subject  to  the  provisions  of  the  reclamation  law  the  con- 
struction charge  shall  be  $30  per  Irrigable  acre,  and  for  lands  in  private  owner- 
ship and  lands  not  entered  subject  to  the  reclamation  law  the  construction 
charge  shall  be  $40  per  irrigable  acre.  In  addition  each  acre  of  irrigable  land 
shall  be  charged  with  a  proportionate  share  of  the  cost  of  the  drainage  system 
on  the  lands  in  the  said  MinidolLa  project  north  of  Snake  River;  the  amount 
of  the  drainage  charge  and  the  date  upon  which  it  shall  be  become  due  will  be 
as  hereafter  announced  by  the  Secretary  of  the  Interior  and  shall  be  payable 
on  the  same  terms  as  for  all  other  lands  on  the  north-side  portion  of  the  gravity, 
unit  of  the  project. 

3.  The  second  line  of  paragraph  16  in  the  printed  public  notice 
will  read  as  follows :  "  official  as  provided  in  paragraph  7  in  the  form 
of  currency,  post-office  money  order  or  bank  draft.    Such  " 

The  public  notice  otherwise  shall  remain  in  full  force  and  effect. 

Andrieus  a.  Jones, 
First  Assistwnt  Secretary  of  the  Interior. 

FUBLIC  NOTICE,  JUNE  26,  1916. 

The  public  notice  of  May  4, 1916,  issued  by  this  department  for  the 
Minidoka  project,  Idaho,  is  hereby  amended  as  follows : 

1.  The  second  sentence 'in  paragraph  No.  1  of  said  public  notice 
shall  read  as  follows: 

For  the  lands  in  district  1,  2  acre-feet  of  water  per  irrigable  acre  will  be  fur- 
nished in  consideration  of  the  payment  of  the  minimum  charge  of  75  cents  per 
irrigable  acre. 

2.  Paragraph  No.  2  of  said  public  notice  will  read  as  follows: 

2,  The  minimum  charge  per  Irrigable  acre  is  75  cents,  and  in  consideration 
of  such  payment  the  amount  of  water  furnished  will  be  2,  3,  or  6  acre-feet  per 
Irrigable  acre,  depending  upon  whether  the  lands  are  in  district  1,  district  3,  or 
district  6.  Additional  water  as  needed  wiU  be  furnished  at  the  rate  of  15  cents 
per  acre-foot. 

The  public  notice  of  May  4,  1916,  shall  otherwise  remain  in  full 
force  and  effect 

Andrieus  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FINANCIAL  STATEMENT. 

(Financial  statement  in  detail,  showing  assets,  liabilities,  reserves,  and  capital,  given  In 

appendix,  p.  704.] 

Feature  costs  of  Minidoka  project  to  June  SO,  1916, 


Features. 


Subfeature. 


Principal 
feature. 


Examination  and  surveys: 

Examination  and  preliminary. 

Engineering 

Use  of  water 


„  svstem: 

Raismg  spillway,  Walcott  reservoir 

Spillway  gates  and  channel,  Walcott  reservoir. 

Jackson  Lake  Dam; 

Jadoon  Lake  Bridge 


Pumping  for  irrigation: 

Temporary  pumping  plant. . 


Boutn  Side  pumping  stations.. 
North  Side  pumping  stations. 


t86,682.84 
19,697.60 
4,435.34 


33,975.16 
22,377.65 
417,224.16 
33,263.07 


7,886.25 
461,934.42 
34,368.60 


190,716.7 


606,840.04 


504,189.27 
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Feature  costs  of  Minidoka  project  to  June  SO,  1916— OontiaueO. 


Features. 


Canal  system: 

Minidoka  Dam  and  spillway. . . 

Blver  protectiaa 

RiKht  of  way  above  dam 

Main  North  Side  CanaL 

Main  South  SideOaoaL 

Waste  canals 

A,B,andC0aoa]8 

Strnotures 

Manaroh  and  Porter  litigation. . 

Feeder  canals 

Supplemental  oonstnictlon 


Lateral  system: 

OenenU  force  aooount 

Structures 

Purchase  and  rebuilding  laterals . 

Measuring  devices 

Highland 

G.  H,  and  J  latentla 

Right  of  way 

West  end  laterals 


Pofwers3r9tem: 

Power  plant 

Transmissioa  lines. 
Substations 


Permanent  Improvements  and  land: 

Buildings  at  dam 

Buildings  at  Rupert 

Buildings  at  ramping  stations. . 

Buildings  at  Burley 

RoadsTT. 


Telmhcne  system: 

Original  gravity  unit 

South  Side  pumping  unit 

Operation  and  malntonanoe  during  oonstnictlon. 
Punt  accounts 


Gross  cost  of  construotlon  of  project  to  June  30, 1916. 
Less  revenues  earned  during  cogstrucuon  period: 

Rental  of  buildings 

Rental  of  nazing  and  liamihig  lands 

Rental  of  nrigation  water 

Contiactccs' freight  reftmds 

Forfeitures  by  defaulting  bidders  and  contractors 

Sale  of  town-site  lots 

Other  revenues,  unolassifled 

Profit  cm  hospital  operations 


Net  cost  of  constructian  of  project  to  June  30, 1916 6,276,607.86 


Subfeature. 


$547,663.66 
31,888.70 
46,545.63 

363,445.79 

804,063.00 
46,683.76 

381,567.14 

87,653.73 

736.60 

77,480.86 

713,474.76 


351,760.78 
12,087.83 

187,914.56 
44,704.64 
37,475.54 

630,149.83 
1,524.10 
44,7  8.81 


447,437.66 
83,088.08 
49,854.06 


47,893.03 

19,516.33 

38,339.00 

9,172.13 

1,615.03 


13,799.71 
14,596.30 


7,007.67 

904.46 

53,371.x 

553.30 

90.00 

131,158.51 

9,228.93 

1,292.66 


Principal 
feature. 


$1,803, 790.tt 


1,000, 816.  !• 
680,86«.» 

101,684.89 


28,896.« 
83,675.41 
14,614.« 


6,480,303.06 


303,606.60 


Estimated  cost  of  contemplated  work,  Minidoka  project,  during  the  fiscal  year 

1917. 


Features. 


Estimated 


Examination  and  surveys 

Punming  for  irrigation , 

Canal  system 

Lateral  system 

Powv  system , 

Permanent  improvements  and  land 

Operation  and  maintenance , 

Stores  and  other  oparations 

Pkat  and  equipment 

Total 


14,000 

3,400 
1,000 
17,000 
8,600 
700 
170,000 
3,000 
6,576 


m,m 
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F.  A.  Banks,  engineer,  Moran,  Wyo. 

SUHMABY    OP   GENEBAL  DATA   FOB   JACKSON    LAKE   ENI.ABOE- 
KENT  TO  JTTNE  30,  1916. 

Finances. 

Estimated  coBt  of  completed  work $800. 000 

Total  construction  cost  to  June  30,  1916 $711, 274. 38 

Per  cent  complete,  June  30,  1916 89 

Appropriation  for  fiscal  year  1917,  total $241, 000 

Allotment  for  construction,  fiscal  year  1917 $116, 615 

Estimated  per  cent  complete,  June  30,  1917 100 

Appropriation,  fiscal  year  1916 $476,000.00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appropriation : 

Disbursements $146, 332. 36 

Transfers 7, 282. 01 

$153, 614. 37 

Registered  liabilities  chargeable  to  1916  appro- 
priation  . , 14, 041. 45 

167,655.82 

Unencumbered  balance,  July  1,  1916 308,344.18 

HISTOBT  OF  C0N8TBVCTI0N  AND  ENGINEEBINQ  FEATTJBES. 

The  Jackson  Lake  enlargement  consists  in  the  construction  of 
the  new  Jackson  Dam  enveloping  the  Jackson  Lake  Dam,  com- 
pleted in  1911  under  the  Snake  River  storage,  thereby  raising 
the  maximum  water  surface  of  the  Jackson  Lake  Keservoir  17  feet 
and  increasing  its  storage  capacity  from  380,000  acre-feet  to  789,000 
acre-feet.  This  work  is  provided  for  by  the  act  of  June  17,  1902 
(reclamation  act),  and  the  act  of  February  21,  1911  (Warren  Act), 
and  had  its  genesis  in  the  contract  of  February  25, 1913,  between  the 
United  States  and  the  Kuhn  Irrigation  &  Canal  Co.  and*  the  Twin 
Falls  Canal  Co.  Under  the  pjrovisions  of  this  contract  the  work  is 
done  by  the  Reclamation  Service  with  funds  advanced  by  the  above 
companies  and  the  title  and  control  remain  in  the  United  States. 

Fiscal  year  1912-13. — Camp  was  opened  on  May  7,  1913,  and  the 
balance  of  the  fiscal  year  was  spent  in  wash  boring,  test-pit  digging, 
logging,  constructing  plant,  making  right  of  way  and  topographic 
surveys,  preparing  plans  and  construction  programs,  and  organizing 
for  the  season's  work. 

Fiscal  year  1913-14. — Just  as  the  work  was  getting  well  under 
way,  and  equipment,  materials,  and  supplies  were  about  to  be  shipped, 
word  was  received  on  July  8, 1913,  that  the  Kuhn  Irrigation  &  Canal 
Co.  was  in  financial  difficulties  and  that  the  shipment  of  all  orders 
should  be  stopped.  Not  imtil  August  17, 1913,  was  the  future  policy 
determined  upon.  It  was  then  too  late  to  do  anything  in  the  way  of 
construction  that  season,  but  preparations  were  made  for  resuming 
work  the  following  spring.  The  principal  part  of  the  crew  was 
disbanded  on  September  15. 
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^  Meanwhile  testing,  logging,  and  constructing  plant  were  con- 
tinued; the  wagon  road  and  road  houses  were  put  in  order;  the  coal 
mine  was  opened;  and  wood  cutting  started  to  provide  fuel  for  the 
following  season. 

All  orders  placed  were  released  and  the  wares  freighted  to  Moran. 

During  the  winter  machinery  was  purchased  for  a  12-inch  suction 
dredge  and  freighted  over  the  Teton  Pass,  and  the  cordwood  was 
hauled  to  camp. 

On  April  4,  1914,  orders  were  received  to  proceed  with  the  work, 
and  the  camp  was  reopened  on  the  24th. 

The  work  outlined  for  the  season  consisted  in  laying  the  founda- 
tion for  the  entire  dam  and  bringing  the  concrete  work  to  such  a 
point  that  work  could  be  resumed  on  it  the  following  year,  and  at  the 
same  time  furnish  the  projects  with  a  reservoir  full  of  stored  water. 
The  suction  dredge  was  to  be  constructed  and  tried  out. 

Topography  was  taken  of  the  dam  site  and  the  final  location  of  the 
head  gates  and  dike  decided  upon.  The  designs  were  revised  some- 
what and  the  works  staked  out. 

Construction  work  opened  with  the  building  of  the  south  cofferdam 
to  connect  the  south  abutment  with  the  shore  and  permit  the  exca- 
vation of  the  south  shore  and  a  portion  of  the  south  dike.  This 
excavation  was  well  under  way  at  the  close  of  the  fiscal  year. 

A  sawmill  was  constructed  and  was  rimning  on  May  6.  On  May 
31  it  burned  down,  but  was  reconstructed  and  running  by  June  29, 
1914. 

Fiscal  year  1914-16. — As  it  was  impossible  to  agree  with  Mr.  B.  D. 
Sheffield  upon  the  value  of  certain  lands  needed  for  construction 
purposes,  a  condemnation  suit  was  filed  and  possession  granted  by 
the  court  on  July  21.  This  permitted  the  completion  of  a  temporary 
bridge  below  the  dam  and  greatly  facilitated  the  excavation  below 
the  south  end,  which  was  being  carried  on  by  teams  and  by  sluicing 
into  the  river. 

On  August  14  the  water  surface  in  the  reservoir  had  dropped  suffi- 
ciently to  permit  the  south  cofferdam  to  be  wrecked,  and  the  excava- 
tion carried  down  as  rapidly  as  the  fall  in  the  lake  would  permit. 
The  first  forms  were  in  place  for  the  west  wing  of  the  south  abut- 
ment on  September  14  and  the  first  concrete  was  laid  there  on  the 
19th.  On  October  18  the  south  third  had  been  completed  to  within 
21  feet  of  the  top  and  was  thus  left  until  the  following  spring. 

On  September  18  the  delivery  of  stored  water  was  completed.  The 
upper  cofferdam  was  accordingly  closed  and  the  inflow  allowed  to 
accumulate  in  the  lake.  The  excavation  for  the  north  two-thirds 
of  the  dam  and  the  north  abutment  was  completed,  and  on  Novem- 
ber 16  the  middle  third  of  the  dam  had  been  brought  up  even  with 
the  south  third,  and  the  north  third^  and  north  abutment  had  been 
brought  up  to  elevation  46,  where  work  could  be  resumed  readily  in 
the  following  spring. 

On  October  25  the  natural  flow  was  allowed  to  pass  through  the 
south  third  of  the  dam,  thus  preventing  a  further  increase  m  the 
head  on  the  upper  cofferdam. 

Sheet  pile  cut-offs  were  driven  between  the  old  and  new  north 
abutmente,  some  puddling  and  rock  filling  done  around  the  north 
abutment,  the  upper  cofferdam  excavated,  and  the  construction  work 
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was  closed  down  for  the  winter,  leaving  coal  mining  and  hauling 
in  progress  until  March  4,  1915. 

In  me  meantime  the  suction  dredge  had  been  constructed  and 
tried  out.  It  was  decided  to  replace  the  jet  agitating  apparatus 
with  a  cutting  bar.  The  dike  foundation  was  partly  stripped  of 
vegetable  matter  and  sheet  piling  driven  at  the  outer  end. 

Construction  work  was  resumed  on  April  8,  1915,  with  the  con- 
tinuation of  driving  of  sheet  piles  in  the  dike.  The  downstream 
row  was  completed  on  June  24. 

On  April  11  the  stripping  of  the  dike  foundation  was  resimied  and 
completed  on  June  11. 

On  April  12  concreting  was  resumed  and  by  June  16  was  com- 
plete, with  the  exception  of  a  small  amount  in  the  north  core  wall. 

On  April  27  work  on  constructing  the  dike  with  the  dredge  was 
resumed.  An  attempt  was  made  to  deposit  the  material  on  a  flat 
slope,  leaving  the  coarse  material  on  the  outside  and  the  fine  near 
the  center.  Owing  to  the  fact  that  a  large  percentage  of  the  fine 
material  was  thus  being  washed  away  a  new  method  was  adopted 
consisting  in  constructing  the  dike  in  sections  from  500  to  1,000  feet 
in  length,  thus  forming  summit  pools  in  which  a  much  larger  per- 
centage of  the  fine  material  was  retained.  The  slopes  were  re- 
tained by  vertical  fences.  This  method  was  quite  successful  and  was 
pursued  to  completion. 

On  May  6  a  power  scraper  was  started  excavating  material  from 
the  river  channel  below  the  dam  and  depositing  it  in  the  blanket 
below  the  north  end  of  the  gate  section. 

Logging  operations  were  carried  on  from  May  17  to  June  20,  and 
sawmill  operations  from  May  23  to  June  30. 

CONSTBUCTIGN  DXJBIN0  FISCAL  YEAB. 

Hydraulic  fill  was  continued  until  November  26,  when  work  was 
closed  down  on  account  of  cold  weather;  all  portions  of  the  dike 
were  then  complete  to  elevation  6760  or  higher. 

Between  September  7  and  October  10  a  row  of  sheet  piles  was 
driven  along  the  upstream  toe  of  the  old  dike  for  a  distance  of  560 
feet,  completing  this  class  of  work. 

The  concrete  core  wall  was  completed  on  November  18. 

From  July  1  to  November  16  considerable  material  was  placed 
in  the  dike  and  blanket  with  power  scrapers  and  dack-line  cableways 
excavating  from  the  river  channel  above  and  below  the  dam. 

Sluice  gate  operating  devices,  radial  gate  frames,  and  fishway 
gates  were  all  placed  during  the  summer. 

From  July  23  to  November  16  the  stripping  of  the  quarry  was 
carried  on,  and  the  material  obtained  was  deposited  in  the  dike.  TEe 
quarry  was  opened  shortly  afterwards,  and  the  delivery  of  rock  for 
riprap  and  rock  fill  carried  on  throughout  the  winter. 

Coal  mining  and  hauling  was  continued  steadily  from  July  1  to 
February  21. 

Toward  the  latter  part  of  1916  a  slack-line  cableway  was  erected 
below  the  south  end  of  the  dam  to  excavate  material  from  the  river 
channel  to  be  conveyed  to  the  dike  in  trains.  During  the  winter  two 
more  were  erected  at  the  north  end  of  the  core  wall  to  expedite  the 
construction  of  the  dike  at  this  its  lowest  point.  Material  was  ob- 
tained from  a  borrow  pit  250  feet  above  the  toe  of  the  <^f^<?s,4?PR>or 
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more  of  these  cableways  was  in  operation  from  April  11  to  the  end 
of  the  fiscal  year. 

On  April  8  hydraulic  fill  with  the  dredge  was  resumed  and  was 
complete  on  June  25. 

Some  riprap  was  placed  in  the  fall  of  1915,  and  when  work  was 
opened  up  in  tne  spring  a  large  crew  was  employed  and  good  progress 
made. 

At  the  close  of  the  fiscal  year  the  work  was  rapidly  nearins  com- 
pletion, and  the  prospects  were  that  it  would  be  entirely  fini^ed  by 
October  1, 1916. 

BOABD  BSFOBTS. 

Board  report  May  19,  1913:  F.  E.  Weymouth,  A.  J.  Wiley,  C.  W. 
Farmer,  and  F.  A.  Banks. 

Board  report  July  22,  1913  (telegram) :  F.  E.  Weymouth,  A.  J. 
Wiley,  C.  W.  Farmer,  and  F.  A.  Banks. 

Board  report  August  12, 1913 :  F.  E.  Weymouth,  A,  J.  Wiley,  C.  W. 
Farmer,  and  F.  A.  Banks. 

Conference  February  15, 1914,  approving  dredge  plans  and  method 
of  constructing  the  dike  therewith :  A.  P.  Davis,  F.  E.  Weymouth, 
D.  C.  Henny,  A.  J.  Wiley,  and  F.  A.  Banks;  no  report. 

Board  report  May  24,  1915:  F.  E.  Weymouth,  A.  J.  Wiley,  F.  T, 
Crowe,  and  F.  A.  Banks. 

PT7BGHASES  OV  BIGHTS  AND  FBOPEBTY. 

No  purchases  of  rights  or  propertv  have  been  made,  but  by  act 
of  Congress  approved  June  28, 1916,  tne  title  to  certain  lands  belong- 
ing to  B.  D.  Sheffield  will  be  transferred  to  the  United  States  in 
return  for  certain  Government  lands  to  which  iir.  Sheffield  will  be 
given  patent 

FINANCIAL  STATEMENT. 

[FinancUl  statement  In  detaU  showing  assets,  liabilities,  reserves,  and  capital,  given  in 

appendix,  p.  706.] 

Feature  coiU  of  Jackson  Lake  enlargement  to  June  SO,  1916. 


Features. 


Sub- 
feature. 


Principal 
feature. 


Storage  system,  Jackson  Lake  Reservoir: 

FreUminary  and  general  work 

Dam  and  spillway 

Administrative  general  expense 

PtnBaiMQt  improvenisnts  and  land: 

Bnlldings 

Boads 

Administrative  general  expense 


Telephone  system. . 
Flam  accounts 


OressoostofoonstmctiontoJaneao,  1910 

Add  lossss  on  incidental  operations  daring  ooastraotion  period: 

Rental  of  buildincs 

Forfeitures  by  demulting  bidders  and  oentraoters 

Loss  on  mess-house  operations 

Profit  on  mercantile  store  eperatiens 

Loss  CD  hospital  epsratiens 


Net  cost  of  censtnwtlen  to  JmM  80, 19ia. 


1  Deduct. 


127, 108.  eo 

662,021.19 
7,629.62 


693.09 

11,157.10 

18.66 


1804.80 

1689.66 

11,358.60 

17,568.62 

2,162.66 


1806,759.41 


11,868.76 
2,651.22 
5,568.80 


716,832.74 


4,468.19 


721,300.93 
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Estimated  cost  of  contemplated  toork  of  Jackson  Lake  enlargement  during  fiscal 

year  1917. 


Features. 


Storage  system: 

Preliminary  and  general  work. 
Dam  and  spillway 


Permanent  improvements  and  land: 

Buildings 

Real  estate 


Telephone  system:  Telephone  lines. 
Messes. 


Sub- 
feature. 


$2,680.00 
92, 005. 00 


570.00 
20,600.60 


Mercantile  stores. 
Hospitals 


Total. 


Principal 
faature. 


105,285.00 


21,160.60 

160.00 

8,202.50 

5,420.00 

930.00 

131,167.00 
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KANSAS,  GASBEN  CTTT  PROJECT. 

LOCATION. 

Ck>niitie8:  Finney  and  Kearny. 

Townships :  28  and  24  S..  Rs.  S2  to  34  W.,  sixth  principal  meridiaiL 

Railroad:  Atchison,  Topeka  &  Santa  Fe. 

Railroad  stations:  Garden  City,  3,500,  and  Deerfleld,  200. 

WATER  StJPPLY. 

Source  of  water  supply:  Shallow  wells  near  Arkansas  River,  and  natural 
flow  from  the  river. 

AGBICnLTUBAIi  AND  CtJMATIC  CONDITIONS. 

Area  for  which  the  service  Is  prepared  to  supply  water,  season  of  1916 :  No  > 
water  being  supplied  by  Reclamation  Service,  on  account  of  failure  of  water 
users  to  pay  back  charges. 

Length  of  irrigating  season :  From  April  1  to  October  31 — ^214  days. 

Average  elevation  of  Irrigable  area :  2,925  feet  above  sea  level. 

Rainfall  on  irrigable  area:  19  Inches,  average. 

Range  of  temperature  on  Irrigable  area :  —20"  to  105*  F. 

Character  of  soil  of  irrigable  area :  Fertile  black  sandy  loam. 

Principal  products :  Alfalfa,  sugar  beets,  melons,  sweet  potatoes,  small  fults. 

Principal  markets :  Qarden  City,  Kans. ;  Kansas  City,  Mo. ;  Chicago,  111. 

LANDS  OPENED  FOB  IBBI0ATION. 

Dates  of  public  notices:  March  6,  1908,  and  November  30,  1908. 
Location  of  lands  opened :  Tps.  23  and  24  S.,  Rs.  32,  33,  and  34  W.,  sixth 
principal  meridian. 
Irrigable  lands  opened :  10,677  acres,  all  In  private  ownership. 
Limit  of  area  of  farm  units:  160  acres. 
Duty  of  water :  2  acre-feet  per  acre  per  annum  at  the  farm. 
Building  charge  per  acre  of  irrigable  land:  $37.50. 
Annual  operation  and  maintenance  charge:  $2.75  per  acre  of  irrigable  land. 

CHBONOLOOICAL  SXJMMABY. 

Reconnolssance  made  and  preliminary  surveys  begun  in  1904. 

Construction  recommended  by  board  of  engineers  September  5,  1905. 

Construction  authorized  by  Secretary  October  5,  1905. 

Power  plant  completed  July,  1907. 

Conduit  and  siphon  completed  July,  1907. 

First  irrigation  by  Reclamation  Service,  season  'of  1908. 

Wells  completed,  April,.  1908. 

Pumps':  10  Installed  in  1907,  13  installed  in  1908. 

Entire  project  98  per  cent  completed  June  30,  1916. 

rBBIOATtON  PLAN. 

The  irrigation  plan  of  the  Qarden  City  project  provides  for  the  utilization  by 
pumping  of  the  underground  flow  of  the  Arkansas  River  Valley  to  supplement 
the  normal  flow  of  Arkansas  River  distributed  through  ihe  Farmers*  ditch  to 
irrigate  lands  northwest  of  Garden  City,  Kans. 
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A  powerhouse  is  located  on  the  main  line  of  the  Atchison,  Topelca  &  Santa 
Fe  Railroad  at  Deerfield,  Kans.,  for  the  transmission  of  electrical  energy  to 
23  pumping  stations,  located  along  a  concrete-lined  canal  20,000  feet  in  length. 

The  pumps  are  connected  at  three  of  these  stations  to  twelve  15-inch  wells 
each,  and  at  20  stations  to  0  wells  each.  All  of  the  features  of  this  plan  are 
completed. 

OENEBAL  DATA  FOB  GABDEN  CITY  FBOJECT  TO  JXTETE  30,   1916. 

Areas: 

Irrigable  acreage  when  project  is  completed 10, 677 

Private  land,  June  30,  1916 10, 677 

Finances : 

Estimated  cost  of  completed  project $377, 136. 78 

Total  constrtlctlon  cost  to  June  30,  1916 $375, 434. 64 

Per  cent  complete,  June  30,  1916 .  100 

Appropriation  for  fiscal  year  1917,  total $1,600.00 

Allotment  for  construction,  fiscal  year  1917 $1, 600. 00 

Estimated  per  cent  complete,  June  30,  1917 100 

Announced  construction  charges  per  acre $37. 50 

Appropriation,  fiscal  year  1916 r $2, 000. 00 

Expenditures  during  fiscal  year  chargeable  to  1916  appropri- 
ation : 

Disbursements $1. 06 

Transfers 4.35 

5.41 

Unencumbered  balance,  July  1,  1916 1. 994. 69 

HISTOBY  OF  CONSTBUCTION  AND  EKOINEEBIKG  FEATTJBES. 

POWER  PLANT. 

The  power  plant  is  located  adjacent  to  the  Atchison,  Topeka  ft 
Santa  Fe  Railroad  near  Deerfield,  Kans.,  and  consists  of  a  pressed- 
brick  building,  in  which  are  located  two  350-horsepower  De  Laval 
steam  turbines,  direct  connected  to  two  60-cycle,  3-phase,  alternating- 
current  dynamos  of  the  revolving  field,  stationary  armature  type, 
having  a  combined  capacity  of  225  kilowatts  and  generating  current 
at  6,600  volts.  Each  alternator  is  direct  connected  with  a  direct-cur- 
rent exciter,  supplying  excitation  at  125  volts.  The  power  is  supplied 
from  two  203-horsepower  Sterling  boilers,  set  singly.  The  boilers 
generate  steam  at  160  pounds  pressure  and  are  equipped  with  super- 
heaters raising  the  temperature  of  the  steam  to  450°  F.  and  with 
feed  pumps  and  a  Cochrane  feed-water  heater  and  purifier.  The 
steam  turoines  operate  with  their  highest  economy  at  160  pounds 
steam  pressure  and  are  each  equipped  with  a  service  condenser  of 
5,200  pounds  hourly  capacity,  with  cooling  water  at  65°  F.  and  a 
vacuum  pump  maintaining  a,  vacuum  of  29  inches.  The  cooling 
water  is  rumished  by  an  8-mch  electrically  driven  centrifugal  pump. 

The  building  and  the  foundations  for  the  machinery  were  con- 
structed by  Government  forces  and  the  'machinery  was  furnished 
under  contract.  The  plans  and  specifications  for  the  machinery,  pro- 
vided for  the  use  of  either  coal  or  oil  as  fuel  and  for  steam  turbines, 
reciprocating  steam  engines,  or  gas  engines  for  the  production  of 
power.  Proposals  were  opened  on  May  28,  1906.  The  successful 
bidder  submitted  a  proposal  providing  for  steam  turbines,  with  coal 
as  fuel,  as  indicated  in  the  foregoing  description  of  the  plant.    Dur- 
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ing  the  winter  of  1908  and  1909,  however,  patent  furnaces  and 
burners  for  the  use  of  oil  as  fuel  were  installed  under  the  boilers  and 
a  55,000-gallon  concrete  oil-storage  tank  was  constructed.  A  contract 
for  the  power-plant  machinery  was  awarded  on  June  21,  1906,  and 
the  plant  was  completed  in  July,  1907. 

OONDUrr  AND  STRUCTURES. 

The  plans  for  the  development  of  underground  water  provided  for 
23  groups  of  wells,  10  north  and  13  south  of  Arkansas  River,  from 
which  water  would  be  discharged  into  a  concrete-lined  conduit  lead- 
ing to  the  Farmers'  ditch.  For  each  group  of  wells  there  is  a  concrete 
pump  house  10  feet  wide,  12  feet  long,  and  9|  feet  high  te  the  eaves. 
The  pump  houses  are  located  approximately  1,000  feet  apart.  Three 
of  the  groups  contain  12  wells  each  and  the  others  9  wells  each, 
making  a  total  of  216  wells.  The  wells  are  15  inches  in  diameter  and 
from  35. to  ^0  feet  in  depth.  Each  well  is  lined  with  galvanized-iron 
casing,  perforated  below  the  water  plane  with  rectangular  slots  ^  by 
IJ  inches.  Each  group  of  wells  was  estimated  to  have  a  capacity  of 
about  5  second-feet  with  a  water-plane  draw  down  of  18  feet.  The 
conduit  is  about  20,000  feet  in  legth,  6,927  feet  being  in  a  closed-box 
form  and  the  remainder  being  an  open  trapezodial  canal.  The  con- 
duit passes  under  an  irrigation  ditch  through  a  concrete  siphon  and 
under  Arkansas  Biver  through  a  large  wooden  siphon  900  feet  long. 
The  conduit  passes  the  various  pumping  stations  in  succession  and 
gradually  increases  in  carrying  capacity  throughout  its  length.  In 
June,  1906,  specifications  for  the  conduit  and  structures  were  pre- 
pared and  advertisement  issued  for  proposals  to  be  opened  July  6, 
1906.  No  proposals  were  received  and  the  work  was  readvertised,  the 
proposals  were  opened  on  September  28,  1906.  All  bids  were  un- 
satisfactory and  were  rejected,  and  construction  by  Government- 
forces  was  authorized  on  October  9, 1906.  An  informal  contract  for 
the  construction  of  the  shallow  wells  was  entered  into  on  November  7, 
1906,  and  the  wells  were  completed  in  readiness  for  the  irrigation 
season  of  1908.  The  concrete-lined  conduit  constructed  by  Govern- 
ment forces  was  completed  in  Jime,  1907,  and  the  siphon  under  the 
river  was  finished  one  month  later. 

PUMPING    MACHINERY, 

Each  pumping  unit  is  supplied  with  a  vertical  centrifugal  pump 
direct-connected  to  a  25-horsepower  3-phase  induction  motor.  The 
pumps  are  of  top  suction,  inclosed  balanced  impeller,  vertical-shaft 
type,  and  have  a  capacity  of  5  second-feet  each  at  580  revolutions  per 
minute.  The  impellers  are  balanced  by  means  of  water  pressure. 
Each  pump  is  provided  with  a  small  rotary  priming  pump,  belt 
driven  from  the  common  shaft  of  the  main  pump  and  its  motor.  The 
motors  have  a  capacity  of  25  horsepower,  are  supplied  with  current 
at  220  volts,  and  are  equipped  with  starting  compensators.  The 
electric  current  is  transmitted  to  the  pump  houses  at  the  generator 
voltage  of  6,600,  and  is  there  changed  to  the  motor  voltage  of  220  by 
oil-cooled  transformers  located  in  the  pump  houses.  The  transmis- 
sion line  is  25,000  feet  in  length  and  was  constructed  by  Government 
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Proposals  for  the  pumping  machinery  were  opened  on  July  7, 1906. 
The  specifications  provided  for  f umidimg  ten  or  more  pumpmg  nnitSy 
and  on  September  1, 1906,  contract  for  furnishing  ten  9-inch  centrif- 
ugal pumps  connected  to  25-horsepower  electric  motors  was  executed. 
Proposals  for  13  additional  centrifugal  pumps  with  25-horsepower 
electric  motors  were  opened  on  January  2,  1907;  and  on  January 
27  a  contract  was  executed  for  furnishing  thirteen  10-inch  pumps 
under  these  specifications.  The  ten  9-inch  pumps  were  installed  and 
ready  for  operation  by  September,  1907,  and  the  thirteen  10-inch 
pumps  were  installed  during  June  and  July,  1908. 

OPEBATION  AND  MAINTENANCE. 

Payment  of  the  Eeclamation  Service  charges  has  not  been  made 
since  1909,  and  inasmuch  as  the  public  notices  which  have  been  issued 
provide  that  no  water  shall  be  furnished  in  any  irrigation  season  until 
the  operation  and  maintanance  charges  of  the  previous  sea^n  have 
been  paid,  the  plant  has  been  closed.  The  plant  itself  is  not  a  failure, 
but  the  people  will  not  tjy  to  make  it  a  success.  Since  1909  no  water 
has  been  pumped,  and  maintenance  work  has  been  confined  to  the 
necessary  care  of  the  plant. 

FUTXTBE  PLANS. 

During  1915  efforts  were  made  to  interest  the  Grarden  City  Sugar 
&  Land  Co.  in  the  purchase  or  lease  of  the  wells  and  plant  or  any  part 
thereof;  but  after  considerable  correspondence  the  matter  was  dropped 
without  any  definite  conclusion  being  reached. 

FINANCIAL  STATEMENT. 

[Financial  statement,  in  detail,  showing  assets,  liabilities,  reserves,  and  capital,  giyen  In 

appendix,  p.  707.] 

Feature  costs  of  Garden  City  project  te  June  Sif,  1916, 


Features. 


Sabfeatnre. 


Principal 
featoPB. 


Examination  and  surveys.. 
Punipine  (or  IrriKation: 

Wellplts  and  shafts. . . . 

Pumping  plants 


Canal  system: 

Temporary  structures. . . 

Concrete  conduit 

Bridge  across  conduit . . . 

Concrete  culvert 

Arlransas  River  siphon. . 
Right-of-way  fence 


163,489.61 
61,084.13 


2,497.42 
66,473.73 
150.  SO 
97.76 
26,785.15 
2,641.81 


Power  system: 

Power  bouse  building  and  plant.. 

Electrical  installation 

Soft  water,  weU  No.  1 

Coal  scales,  trestle,  and  coal  bins. 

Industrial  and  railroad  track 

Circulating  12-foot  well 

Soft  water,  well  No.  2 

Soft  water,  weU  No.  3 

Cooling  tower 


Farm  units.., 


82,273.13 
16,410.76 
1,219.37 
5,446.08 
1,556.30 
13,890.00 
1,072.71 
1,643.73 
1,710.24 


$7,618.73 
I06,I88.M 

88,648.17 


134,181.80 
386.66 
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Feature  co9U  o/Oarden  CUy  project  to  June  SO,  IPltf-^Oontmaed. 


Fflfttara. 


SabfMtore. 


lifttim. 


PenBuent  Improvemants  and  lands: 

Real  estate 

Headquarters  buildings 

Lnbrfeating-oil  boose 

Workshop 


OpentloD and malntanaaoe dnringconstniction  (water  rental  basis) . 
Piuit  accounts 


Onw  constmction  cost 

Less  revenues  earned  during  ooBstmotlon  period: 

Rental  of  buiUUnA 

Gontiactor  ^  fwtignt  refunds 

Forfeitures  by  defaulting  bidden  and  contractors.. 

Other  rerennes  undassiibd 

Profit  on  mess-house  opeiations 

Profit  on  hospital  opeiations 


Net  cost  of  construction  of  prqjeot  to  June  ao,  1916. 


tl,849.3S 

4,866.  S7 

374.86 

410.74 


860.58 

1,011.78 

6,800.00 

13.00 

800.82 

585.68 


$7,001.60 
4B.406.<t7 
4,802.30 


886,466.86 


10,000.71 


375,434.04 


Estimated  cost  of  contemplated  ioork,  Garden  City  project,  during  fiscal  year 

1911, 


Pumping  for  irrigatloii :  Can  of  mnd  dlapoeal  of  plant. 


$i.eoo 
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R.  H.  FiFiicLD,  project  manager,  Huntley,  Mont. 

LOCATION. 

County:  Yellowstone. 

Townships :  2  and  8  N.,  Rs.  27  to  31  E.,  Montana  meridian. 

Railroads:  Northern  Pacific;  Chicago,  Burlington  &  Quincy. 

Railroad  stations  and  estimated  population  January  1,  1916:  Huntley,  175; 
Osborn ;  *  Worden,  114 ;  Newton ;  *  Pompeys  Pillar.  47 ;  Bull  Mountain ;  *  Ballan- 
tine,  120 ;  and  Anita,*  Mont 

WATBB  SUPPLY, 

Source  of  water  supply:    Yellowstone  River. 
Area  of  drainage  basin :  12,000  square  miles. 

Annual  run-off  in  acre-feet  of  Yellowstone  River  at  Huntley  (12,000  square 
miles),  1908  to  1915:  Maximum,  7.391,600;  minimum,  4,562,220;  mean,  6,014.000. 

AOBICULTUAAL  AND  OLIMATIO  COKDITIOKS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916 :  32,905 
acres. 

Area  under  water-right  applications,  season  of  1916 :  26,711  acres. 

Length  of  irrigating  season :  May  1  to  September  80 — ^153  days. 

Average  elevation  of  irrigable  area :  3,000  feet  above  sea  level. 

Rainfall  on  irrigable  area :  9  years,  average,  14  inches ;  1915,  17.23  inches. 

Range  of  temperature  on  irrigable  area :  —35'  to  100*  F. 

Character  of  soil  of  irrigable  area:  Ranges  from  heavy  clay  to  light  sandy 
loam. 

Principal  products:  Alfalfa,  oats,  sugar  Heets,  and  wheat 

Principal  markets :  Billings,  Mont ;  St.  Paul  and  Minneapolis,  Minn. ;  Denver, 
Oolo. ;  Kansas  City.  Mo. ;  Seattle,  Wash. 

LANDS  OPENED  FOB  IRRIGATION. 

Dates  of  public  notices  and  orders :  May  21,  1907 ;  March  3,  1909 ;  March  15, 
1912;  June  23,  August  9,  1913;  September  24.  November  3,  1914;  February  27, 
March  20,  October  9,  December  23,  1915 ;  January  15,  March  15,  1916. 

Location  of  lands  opened :  Tps.  2  and  3  N.,  Rs.  27  to  31  B.,  inclusive.  M.  M. 

Present  status  of  irrigable  lands  opened:  25,799.84  acres  entered  subject  to 
the  reclamation  act,  8,107.56  acres  open  to  entry;  8,997.40  acres  in  private 
ownership. 

Limit  of  area  of  farm  units :  160  acres. 

Duty  of  water :  2}  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  First  unit  entered  before  Decem- 
ber 23,  1915,  public  land,  $30  per  acre,  additional  charge  of  $4  per  acre  payable 
to  Indians;  private  land,  $50  per  acre  since  December  1, 1913,  additional  charge 
-of  $15  per  acre  for  supplemental  construction  for  all  water-right  applicants 
subject  to  the  terms  of  the  extension  act ;  and  all  other  water-right  applicants 
who  have  agreed  to  the  increased  charge;  public  land  entered  since  December 
23,  1915,  $45  per  acre.  Second  and  third  units,  public  land,  $60  per  acre,  addi- 
tional charge  of  $4  per  acre  payable  to  Indians ;  private  land,  $60  per  acre. 

Ann^ifii  operation  and  maintenance  chage :  A  minimum  charge  of  $1  per  acre 
of  irrigable  landi,  which  entitles  the  water  user  to  1  acre-foot  of  water  per  acre, 


>Leai  than  25  popolation. 
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and  additional  water  furnished  at  the  rate  of  60  cents  per  acre-foot;  water- 
right  applicants  in  the  first  anit  who  failed  or  refused  to  sign  the  contract  foi 
payment  of  the  supplemental  construction  charge;  $1.50  per  acre  of  irrigable 
land  in  addition  to  the  above  water  charge. 

CHBONOLOaiCAL  ^TTMMABY. 

Reconnoissance  made  and  preliminary  surveys  begun  in  1904. 

Construction  recommended  by  l)oard  of  engineers  February  26,  1906. 

Construction  authorized  by  Secretary  April  18,  1905. 

First  irrigation  by  Reclamation  Service,  season  1906. 

First  unit  completed  in  1908. 

Second  unit  completed  in  1915. 

Entire  project  88.9  per  cent  completed  June  SO,  1916. 

IBBiaATION  FLAN. 

T?he  irrigation  plan  of  the  Huntley  project  provides  for  the  diversion  of  water 
from  the  south  side  of  the  Yellowstone  River  about  2  miles  above  Huntley, 
Mont.,  into  a  main  canal  which  extends  down  the  valley  about  27  miles  to  a 
point  2  miles  east  of  Bull  Mountain.  The  greater  portion  of  the  water  is  dis- 
tributed by  gravity.  Fourteen  miles  below  the  head  gates  a  pumping  plant  is 
installed,  and  a  small  portion  of  the  water  is  lifted  45  feet  into  a  high-line 
canal.  The  high-line  canal  serves  about  5,400  acres  of  land  above  the  main 
canal  in  the  vicinity  of  Ballantine,  Anita,  and  Pompeys  Pillar.  The  pumping 
plant  is  a  reinforced  concrete  building  containing  two  pumping  units,  each  with 
a  capacity  of  about  31  second-feet  and  each  comprising  a  turbine  water  wheel 
directly  connected  with  a  centrifugal  pump  by  means  of  a  vertical  shaft. 
Three  hundred  and  ten  net  horsepower  is  developed  by  a  84-foot  drop  in  the 
main  canal. 

It  will  he  necessary  to  provide  for  an  additional  water  supply  for  lands  under 
the  high-line  canal  during  the  fiscal  year  1917.  To  meet  this  requirement  it  is 
proposed  to  construct  an  auxiliary  pumping  station  on  the  main  canal  near  the 
present  pumping  plant  for  lifting  water  from  the  main  canal  into  the  high-line 
canal,  which  will  require  the  enlarging  of  the  high-line  canal,  or  construct  a 
gravity  canal  from  the  first  drop  on  the  main  canal  to  the  intake  of  the  reser- 
voir-line canal.  This  construction  will  serve  about  2,100  acres  now  lying  under 
the  high-line  canal.  The  proposed  pumping  plant  will  obtain  power  either  by 
means  of  an  independent  steam  or  gas  plant,  purchase  of  power  from  the  Mon- 
tana Power  Co.,  or  by  power  developed  by  the  construction  of  a  hydroelectric 
plant  at  the  second  drop  in  the  main  canal,  located  about  3  miles  below  the 
proposed  pumping  site. 

During  the  present  season  the  entire  system  is  being  utilized  for  irrij^ating 
purposes. 

The  United  States  claims  all  waste  and  percolating  waters  arising  within 
the  project,  and  proposes  to  use  such  waters  in  connection  therewith. 

Future  operations  include  the  construction  of  drainage  canals  for  the  relief 
and  protection  of  project  lands  from  seepage  conditions,  the  replacing  of  all 
-remaining  timber  structures  in  the  first  unit  with  permanent  type  structures, 
and  the  construction  of  necessary  works  to  increase  the  water  supply  for  lands 
under  the  high  line  canal. 

SX7MMABY  OF  GENERAL  DATA  FOR  HUNTLEY  PROJECT,  TO  JUNE 

30,  1916. 

Areas: 

Irrigible  acreage  when  project  is  complete 82, 905. 00 

Public  land  entered  June  30,  1916 25, 800. 00 

Public  land  open  to  entry  June  30,  1916 3, 107. 00 

Private  land  June  80,  1916 3, 908. 00 

Acreage  service  could  have  supplied  season  of  1915 30, 826. 00 

Addition  in  fiscal  year  1916 2,079.00 

Estimated  acreage  service  can  supply  July  1,  1917 32, 905. 00 

Acreage  actually  irrigated  season  of  1915 18,  203. 00 

Acreage  cropped  under  irrigation  season  of  1915 — ,„,  18, 18S.  00 
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Orops: 

Value  of  Irrigated  crops  season  of  1915 $585, 363. 00 

Value  of  irrigated  crops  per  acre  cropped $29. 41 

Finances : 

Estimated  cost  of  completed  prolect $1, 755, 348. 00 

Total  construction  cost  to  Juna  30, 1916 $1, 472, 862. 44 

Per  cent  complete  June  30, 1916 83. 9 

Appropriation  for  fiscal  year  1917,  total $160, 000. 00 

Allotment  for  construction  fiscal  year  1917 $102, 000. 00 

Estimated  per  cent  complete  June  30,  1917 89.  7 

Announced  construction  charges  per  acre $30,  $45,  $50,  $60 

Appropriation  fiscal  year  1916 $150, 000. 00 

Increase  under  10  per  cent  provision  of  act..       4, 000. 00 

Total  appropriation $154, 000. 00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
tion— 

Disbursements $119, 054. 04 

Transfers 7, 467. 82 

^  $126,  521. 86 

Registered  liabilities  chargeable  to  1916 

appropriation 16, 042. 57 

•  $142, 564. 43 

Unencumbered  balance  July  1,  1916 $11, 435. 57 

Repayments : 

Construction  charge^ — 

Accrued  to  June  30,  1916 $269,  719. 61 

Collected  to  June  30,  1916 $264, 394. 82 

Uncollected  June  30,  1916 $5, 324. 79 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $122,465.60 

Collected  to  June  30,  1916 $114,786.77 

Uncollected  June  30,  1916 $7,678.83 

Water  rental  charges — 

Accrued  to  June  30,  1916 $344. 46 

Collected  to  June  30.  1916 $281. 62 

Uncollected  June  30,  1916 $62. 84 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916.  2,000 

Miles  of  drains  built  to  June  30,  1916: 

Open 11. 57 

Closed    38. 02 


Total 49.59 

Estimated   acreage   protected   by   drains   built   to   June 

30.  1916 17, 000 

Estimated  acreage  to  be  protected  by  authorized  system..  24,  OOO 
Bb^ended,  to  June  30,  1916,  on  drainage  works,  completed 

and  uncompleted $382, 888. 59 

HISTORY  OF  CONSTRUCTION  AND  ENGINEERING  FEATURES. 
MAIN    AND    HIGH    LINE    CANALS. 

The  Huntley  Main  Canal,  with  a  capacity  of  400  sticond-feet  at  the 
intake  heads  on  the  south  side  of  Yellowstone  River  about  2  miles 
above  Huntley,  Mont.,  and  extends  northeast  a  distance  of  about 
30  miles,  diverging  not  more  than  4  miles  from  the  river  channel. 
•Division  1  extends  from  Yellowstone  River  alon^  the  bluffs  south  of 
the  river  to  station  126,  a  distance  of  about  2.2  miles. 
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Proposals  for  the  construction  of  division  1  of  the  main  canal  were 
opened  on  June  28,  1905,  but  the  successful  bidders  refused  to  under- 
take the  construction.  The  work  was  again  advertised,  the  original 
plans  having  been  changed  to  include  an  additional  length  of  tun- 
nels. Proposals  were  opened  and  a  contract  for  the  work  was 
awarded  on  January  16,  1906.  Excavation  was  begun  in  March, 
1906,  but  was  carried  on  slowly.  The  tunnels  were  completed  on 
May  26,  1907,  and  the  final  work  on  the  contract  was  completed  on 
January  16,  1908. 

Division  2  of  the  main  canal  follows  the  general  direction  of  the 
Chicago,  Burlington  &  Quincy  Bailroad  eastward  to  within  3  miles 
of  Ballantine.  The  first  three-fourths  of  a  mile  on  this  division  is 
m  thorough  cut  from  8  to  17  feet  deep,  and  the  remainder  is  located 
approximately  on  the  economic  contour.  The  location  of  the  canal 
crosses  the  onginal  channel  of  Pryor  Creek  eight  times,  and  to  avoid 
danger  from  the  waters  of  this  stream  a  new  channel  for  the  creek 
was  cut  to  carry  the  water  over  the  main  canal  in  a  direct  line  1,5(J0 
feet  in  length  to  Yellowstone  River.  Proposals  were  opened  June 
28,  1905.  The  successful  bidders  refused  to  execute  contracts  and 
a  second  award  for  the  construction  of  division  2  was  made  on  No- 
vember 6,  1905.  During  the  winter  of  1905-6  the  contractor  erected 
an  Armstrong  steam  excavator,  with  which  work  was  begun  on  the 
upper  end  of  the  division  in  April,  1906.  Excavation  with  scrapers 
and  teams  was  begun  at  about  the  same  time,  and  tlie  work  was 
completed  on  May  1,  1907.  Work  on  the  new  Pryor  Creek  channel, 
which  was  incluc(ed  in  the  contract,  was  begun  about  April  1,  1906, 
and  continued  to  June  22,  1906.  A  needle  dam  was  then  built,  and 
the  creek  was  turned  into  the  new  channel  on  June  15, 1906. 

Division  3  of  the  main  canal  extends  from  about  3  miles  west  of 
Ballantine  eastward  along  the  general  course  of  the  Chicago,  Bur- 
lington &  Quincy  Bailroad  to  1  mile  northeast  of  Ballantine,  where 
are  located  a  34- foot  drop  and  a  power  plant  which  develops  power 
for  pumping  about  56  second-feet  of  water  from  the  main  canal  into 
a  high-lme  canal.  From  the  pumping  plant  the  main  canal  con- 
tinues in  a  northeasterly  direction  for  about  10  miles  to  Lost  Boy 
Creek,  near  the  town  of  tompeys  Pillar.  The  high-line  canal,  which 
is  also  included  in  division  3,  is  about  7  miles  long  and  extends 
easterly  from  the  pumping  plant.  Proposals  were  opened  June  28, 
1905,  and  the  successful  bidders  refusing  to  execute  contracts,  a  sec-- 
ond  award  was  made  for  the  construction  of  division  3.  The  con- 
tractors, however,  failed  to  begin  work  within  a  reasonable  time,  and 
the  contract  was  suspended  and  the  work  readvertised.  Proposals 
were  opened  on  June  20, 1906,  and  a  contract  was  awarded  soon  after 
that  date.  Work  was  be^n  by  the  contractor  on  August  1,  1906, 
and  was  continued  in  a  satisfactory  manner  to  completion  in  Decem- 
ber, 1907. 

The  pumping  station,  gates  and  guides  for  the  headworks  and 
wasteways  on  division  1,  all  concrete  structures  on  divisions  2  and 
3  of  the  main  canal,  together  with  two  steel  highway  bridges  and 
120,000  pounds  of  steel  for  concrete  reinforcement,  were  included  in 
proposals  opened  on  June  28,  1905.  A  contract  was  executed  soon 
after  the  opening  of  proposals^  and  the  work  was  commenced  in 
October,  1905.    Changes  in  design  of  the  power  plant  made  it  ad- 
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visable  to  draw  new  plans  for  this  structure  and  to  request  new  pro- 
posals for  its  construction.  The  remainder  of  the  work  under  the 
structures  contract  was  carried  on  satisfactorily  and  was  completed 
June  1, 1907. 

Extension  of  main  and  high-line  canals. — ^To  bring  all  of  the 
lands  within  the  project  under  irrigation  it  was  necessary  to  extend 
the  main  and  hign-line  canals  and  construct  a  lateral  system  there- 
under, opening  to  entry  the  second  and  third  units. 

The  second  unit,  containing  1,852.80  acres  of  irrigable  land,  lies 
under  the  extension  of  the  main  canal.  The  third  unit,  containing 
2,079  acres  of  irrigable  land,  lies  under  the  extension  of  the  high- 
line  canal. 

Surveys  for  the  extension  of  the  main  and  high-line  canals  were 
begun  in  August,  1910,  and  were  continued  during  the  spring  and 
summer  of  1911.  On  May  25,  1911,  a  board  of  engineers  consisting 
of  H.  N.  Savage,  W.  H.  Sanders,  C.  P.  Williams,  and  C.  D.  Howe, 
recommended  to  the  director  that  the  extension  be  constructed  and 
that  advertisement  of  the  work  be  made  at  the  earliest  practicable 
date.  Specifications  No.  193  were  prepared  and  advertisement  made 
July  25,  1911.  On  September  1,  1911,  bids  were  opened  at  HuntlCT, 
Mont.,  by  a  board  of  engineers  consisting  of  H.  N.  Savage,  W.  H. 
Sanders,  and  C.  D.  Howe;  eight  bids  were  received.  Mr.  J.  E. 
Hilton  was  low  bidder  on  schedules  1  to  6,  inclusive.  Mr.  J.  S. 
Hilend  was  low  bidder  on  schedule  7.  Two  unsatisfactory  bids  were 
received  on  schedule  8  and  all  bids  on  this  schedule  were  rejected. 
On  October  21,  1911,  contract  No.  410,  earthwork,  was  awarded  to 
J.  E.  Hilton,  and  on  October  10,  1911,  contract  No.  413,  structures, 
was  awarded  to  J.  S.  Hilend. 

Construction  work  under  contracts  Nos.  410  and  413  was  begim  in 
October  and  November,  1911,  and  the  work  completed  on  June  22  and 
July  27, 1912,  respectively.  The  specifications  provided  that  the  work 
should  be  completed  on  or  before  June  1, 1912,  and  owing  to  the  fail- 
ure of  the  contractors  completing  the  work  on  time  liquidated  dam- 
ages covering  engineering  expense  after  June  1  were  deducted  from 
the  final  estimates.  The  final  contract  claim,  contract  No.  410, 
amounted  to  $34,670.59;  contract  No.  413  amounted  to  $29,699.27. 
The  total  cost  to  the  United  States  for  work  performed  under  these 
contracts  amounted  to  $85,526.43. 

On  July  1,  1912,  a  severe  storm  occurred.  Hail  and  rain  fell  for 
a  period  of  45  minutes.  During  this  period  5J  inches  of  water  fell 
in  a  washtub.  As  a  result  of  3ie  storm  the  canal  embankments  in 
many  places  were  washed  away,  a  number  of  the  principal  struc- 
tures were  wrecked,  and  a  large  number  of  the  smaller  structures 
were  washed  out.  All  structures  suffered  some  damage.  New 
structures  were  designed  to  replace  those  destroyed  by  tne  storm. 
I)amages  to  structures  for  which  new  designs  were  not  made  were 
repaired  by  the  structural  contractor.  On  August  9  Government 
forces  were  organized  to  repair  the  flood  damages  to  earthwork  and 
replace  structures  destroyed  by  the  storm.  This  work  was  completed 
June  6, 1913.  A  small  crew  during  the  summer  was  employed  priming 
canals  and  cleaning  gravel  out  of  cross  drainage  culverts. 

On  May  13,  1912,  a  contract  was  entered  into  with  the  Northern 
Pacific  Railway  Co.  covering  the  construction  of  lateral  crossings 


Digitized  by  VjOOQIC 


MONTAKA,  HUNTLEY  PBOJECT.  199 

underneath  the  company's  tracks.  Work  was  started  on  these  struc- 
tures in  May,  1918,  and  was  completed  in  January,  1914.  The  total 
cost  to  the  United  States  for  performing  this  work  amounted  to 
$4,968.74. 

During  November  and  December,  1914,  the  work  included  in 
schedule  8,  Specifications  193,  was  accomplished  by  Government 
forces. 

The  laterals  constructed  on  this  extension  were  in  most  instances 
much  steeper  than  the  soil  could  stand  without  serious  washing. 
It  was  necessary  that  these  grades  be  reduced  and  that  some  new 
ditches  be  built  to  irrigate  farm  units  not  taken  care  of  by  the  system 
as  constructed.  Repairs  were  also  made  on  constructed  canals  and 
laterals.  This  construction  work  was  begun  with  Government  forces 
May  18, 1915,  and  completed  on  July  17, 1915. 

The  extension  to  the  high-line  canal  was  not  operated  for  two  years 
after  it  had  been  constructed,  consequently  a  good  deal  of  sedimeut 
during  that  time  was  washed  into  the  canal  from  surface  rim-off. 
In  May  and  June,  1916,  the  sediment  was  removed  by  Government 
forces. 

The  total  expenditure  on  canal  extension  account  work  accom- 
plished by  United  States  forces  amoimted  to  approximately  $70,349.20. 

DISTlftBITTION  SYSTEM. 

The  distribution  system  of  the  Huntley  project  consists  of  about 
268  miles  of  laterals  and  sublaterals.  Proposals  for  the  excavation 
and  structures  on  this  system  were  opened  on  December  15,  1905, 
and  a  contract  was  executed  on  January  2,  1906.  Work  was  begun 
by  the  contractors  early  in  January,  1906.  The  bids  were  made  just 
previous  to  a  great  increase  in  the  cost  of  construction  work,  and 
the  contractors  lost  heavily  in  consequence.  On  November  16,  1906, 
satisfactory  progress  not  having  been  made,  the  contract  was  sus- 
pended, and  the  work  was  continued  by  Government  forces,  being 
completed  OctoJDer  31,  1907. 

The  reinforcing  and  structural  steel  and  the  gates,  guides,  and 
lifting  devices  for  the  distribution  system  were  furnished  under  a 
separate  contract,  the  required  material  being  delivered  during  the 
summer  of  1906. 

PUMPING  PLANT. 

The  pumping  plant  is  located  about  1  mile  east  of  Ballantine, 
where  there  is  a  rail  of  about  34  feet  in  the  main  canal.  The  plant 
contains  two  pumping  units,  each  consisting  of  a  vertical  turbine 
actuating  a  20-inch  centrifugal  pump  mounted  on  the  same  shaft. 
The  units  work  under  a  power  head  of  33^  feet  and  a  pumping  lift 
of  48J  feet,  have  a  capacity  of  28  second- feet  each,  and  are  practically 
automatic  in  operation. 

Proposals  for  the  construction  of  the  pumping  plant  were  opened 
on  August  7, 1906.  No  formal  proposal  was  received  for  schedule  1, 
embracing  the  construction  of  the  reinforced-concrete  building  and 
pressure  pipes,  and  the  work  under  this  schedule  was  executed  by 
Government  forces.    The  work  was  begun  on  October  23,  1906,  and 
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wafe  completed  on  November  15, 1907.  A  contract  was  executed  for 
schedjule  2,  including  the  pumping  units,  pipes,  valves,  and  head 
gates,  and  the  machinery  was  delivered  July  8, 1907.  Tests  made  in 
September,  1908,  July,  1909,  and  October,  1909,  were  unsatisfactory, 
but  affer  changes  a  satisfactory  test  was  made  July  13, 1910. 

TELEPHONE  SYSTEM. 

The  telephone  system  of  the  Huntley  project  consists  of  22.7  miles 
of  two-wire,  metallic-circuit  line.  Proposals  for  the  construction  of 
the  telephone  system  were  opened  on  December  15,  1905.  The  con- 
tract for  the  work  was  awarded  soon  after  this  date  and  the  installa- 
tion of  the  system  was  completed  on  May  20, 1906. 

CONSTBUCTION  DUBING  FISCAL  YEAB. 

First  vmit. — Closed  drains  Nos.  13,  19,  and  21,  aggregating  51,351 
linear  feet,  and  open  drains  Nos.  10,  16,  19,  and  162,  aggregating 
28,350  linear  feet,  were  constructed.  In  addition,  5,380  linear  feet 
wooden  cunette  were  placed  in  open  drain  No.  7;  2  wooden  bridges 
and  2  wooden  flumes  were  placed  over  open  drain  16;  1  wooden 
bridge  was  constructed  over  open  drain  162;  and  concrete  paving 

E laced  in  open  drains  10  and  16  under  the  Northern  Pacific  Railway 
ridgas  Nos.  524  and  535,  respectively. 

On  the  canal  system  4  wooden  checks  and  8  wooden  turnouts  were 
replaced  with  concrete  structures.  On  the  lateral  system  the  follow- 
ing wooden  structures  were  replaced  with  concrete  structures:  4  drops, 
8  checks,  4  turnouts,  10  combination  structures,  1  culvert,  and  1  flume. 
The  estimated  cost  of  this  construction  over  and  above  replacement 
in  kind  was  charged  to  supplemental  construction,  and  the  remainder 
of  the  cost  to  operation  and  maintenance.  There  were  617  timber 
measuring  devices  installed  under  supplemental  construction. 

Third  unit, — On  the  extension  of  the  high  line  canal  one  chute  drop 
was  placed  in  lateral  HR-5.  Repairs  were  made  to  flumes,  several 
structures  were  backfilled,  a  number  of  ditch  banks  were*  raised,  and 
the  entire  len^h  of  the  reservoir  line  canal  was  cleaned  of  sediment 
which  varied  m  depth  from  0.1  to  2.5  feet. 

All  construction  work  accomplished  during  the  fiscal  year  1916  was ' 
performed  with  United  States  forces. 

SEEPAGE  AND  DBAINAOS. 

Seepage  first  appeared  on  the  project,  first  unit,  at  several  different 
locations  in  1910.  These  areas  increased  in  size  and  new  areas  a|5- 
peared  during  the  season  1911.  Steps  were  taken  in  1911  to  investi- 
gate underground  conditions  with  a  view  to  locating  closed  drains  for 
reclaiming  the  areas.  In  1912  seepage  had  gained  rapidly,  and  it  was 
decided  to  carr^  on  extensive  investigations  over  the  first  unit  to  deter- 
mine the  elevation  of  the  ground  water  and  character  of  siibsoil  ma- 
terial as  an  aid  in  planning  drainage  work  for  the  relief  of  the  land. 
At  the  close  of  the  year  1914  the  investigations  had  been  completed 
over  an  area  of  23,800  acres.    These  investigations  showed  that  nearly 
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all  of  the  first  unit,  except  where  the  land  was  protected  by  drainage 
works  constructed  since  1911,  was  seeped  or  threatened  with  seepage. 
At  the  close  of  the  fiscal  year  1916  abdut  2,000  acres  of  land  were 
unfit  for  crop  production  owing  to  seepage. 

In  1912  construction  work  on  drains  tor  the  relief  and  protection  of 
project  lands  from  waterlogged  conditions  was  started,  and  construc- 
tion work  has  been  carried  on  since  that  time  as  rapidly  as  possible 
with  the  funds  made  available.  At  the  end  of  the  fiscal  year  38.02 
miles  of  closed  drains  and  11.57  miles  of  open  drains  had  been  con- 
structed. The  drainage  works  constructed  have  reclaimed  and  pro- 
tected a  large  portion  of  the  project  lands  lying  within  the  first  unit. 

Seepage  has  shown  up  on  one  small  area  on  the  second  unit  of  the 
project  during  the  current  season.  As  far  as  known  no  indications 
of  seepage  have  appeared  on  the  third  unit  of  the  project. 

OPERATION  AND  MAINTENANCE. 

The  operating  season  of  1915  opened  April  28  and  closed  Septem- 
ber 26.  The  months  of  MaVj  June,  and  July  were  cool  and  had  an 
abnormal  rainfall,  thus  making  water  requirements  light.  August 
and  September  were  the  hottest  and  driest  months  of  the  season,  and 
the  greater  part  of  the  year's  irrigation  work  was  performed  during 
those  two  months.  The  entire  canal  system,  comprising  210  miles  of 
canals  and  the  pumping  plant,  serving  the  first  and  second  units  of 
the  project,  were  in  operation  during  the  calendar  year  1915. 

The  precipitation  during  1916  has  been  below  normal,  and  irriga- 
tion requirements  have  been  comparatively  large. 

In  the  luring  of  1916  operation  was  resumed  on  the  entire  canal 
system,  comprising  227  miles  of  canals,  and  the  pumping  plant, 
serving  the  first,  second,  and  third  units  of  the  project. 

During  both  1915  and  1916  an  attempt  has  been  made  to  deliver 
water  under  a  four-day  rotation  system  providing  for  a  continuous 
flow  in  the  laterals  and  the  rotation  of  alternate  farm  units.  How- 
ever, weather  and  crop  conditions  have  made  it  necessary  at  times  to 
deviate  materially  from  the  prearranged  water  schedule. 

Maintenance  work  was  confined  to  repairs  to  canals  and  structures, 
mowing  weeds,  cleaning  sediment  from  canals,  replacing  timber 
structures  with  permanent  ones,  and  maintaining  constructed  closed 
drains. 

Historical  review,  Huntley  project. 


Item. 


Acreage  for  which  service  was  prepared  to 

deliver  water 

Acreage  Irrigated 

ICIlee  of  canal  operated 

Wat€r  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (acre-feet) 


1011 


28,805 
12,000 

48,78^ 

22,550 

1.88 


1012 


28,805 
14,425 
104 
46,004 
21.437 
1.50 


1018 


28,805 
16,7i8 
104 
54,702 
24,118 
i.53 


1014 


28,806 
17,068 
104 
56,643 
24,420 
1.43 


1016 


30,826 
18,203 
210 
52,383 
17,634 


1016^ 


32,006 
10,500 
227 
60,000 
29,250 
i.50 


i£sUmat«l. 
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SETTLEMENT* 

During  the  fiscal  year  there  were  23  new  filings.  Five  farms 
changed  hands  by  relinquishment  and  11  farms  changed  hands  by 
assignment  and  transfer. 

Two  town  lots — one  at  Ballantine  and  one  at  Osbom — ^were  sold. 
The  residential  districts  of  Ballantine  and  Worden  town  ^tes  made 
substantial  gains  in  the  number  of  buildings  erected. 

On  November  3, 1915,  46  farm  units  in  the  third  unit  were  opened 
to  homestead  entry,  and  at  the  close  of  the  fiscal  year  22  of  the  units 
had  been  filed  upon. 

Farmers  in  the  vicinity  of  Ballantine  cooperated  in  the  construc- 
tion of  a  cheese  factory  which  was  put  in  operation  during  the  year. 
The  Ballantine  State  Bank  financed  the  project,  and  to  nirther  aid 
in  its  success  purchased  2  carloads  of  Holstein  cows  and  heifers,  sell- 
ing them  to  the  farmers  on  terms. 

Settlement  data,  Huntley  project. 


Item. 


1913 


1918 


1914 


1916 


1916 


Total  nombflr  of  fanns  on  project 

Population 

Number  of  irrigated  fonns 

Operated  by  owners  or  managers. . .. 

Operated  by  tenants 

Population 

Nnmbor  of  towns 

Population 

Total  p<qmlatlon  in  towns  and  on  farms . 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 

Number  of  relinquishments 


586 

1,430 
480 


1,420 

8 

326 

1,745 

13 

5 

2 

940,000 


27 


686 

i,669 
627 


1,669 

8 

350 

2,009 

18 

6 

3 

940,000 


16 


680 

1,700 

636 

433 

103 

1,700 

8 

476 

2,175 

14 

6 

3 

860,000 

8220,000 


383 

147 

1,754 

8 

476 

'      2,229 

15 

6 

3 

860,000 

8239,000 

1,060 

2 


091 

2;060 

660 

400 

160 

2,060 

8 

468 

2,518 

8 

6 

3 

860,000 

8307,414 

1,180 

5 


PBINCIPAL  CROPS. 

The  principal  crops  in  1915  were  sugar  beets,  alfalfa,  wheat,  and 
oats,  in  the  order  named.  These  crops  represented  88  per  cent  of 
the  total  cropped  area  and  returned  92  per  cent  of  the  total  estimated 
crop  value  for  the  season.  The  showing  made  was  the  best  in  the 
history  of  the  project. 

The  season  of  1916  promises  to  be  an  average  year.  There  are 
approximately  1,800  acres  more  land  under  irrigation  than  ever 
before.  The  crops  at  the  end  of  the  fiscal  year  were  not  quite  so 
far  advanced  as  they  were  the  previous  year. 
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€rop  report^  Huntley  project,  Montana,  year  of  1915. 


\ 

Area 
(acres). 

Unit  of 
yield. 

Yields. 

Valnes. 

Crop. 

TotaL' 

Ayerago 
per  acre. 

Per  unit 
of  yield. 

Total. 

Per  acre. 

AlWfii 

'•"2 

416 

4 

5,402 

600 

18 

440 

10 

2,514 

J  478 

4 

80 

11 

18 

284 

2,860 

1,110 

Tons 

Bushels... 

...do 

...do 

Tons 

Bushels... 

Tons 

...do 

Pounds... 

Bushels... 

16,010 

8,106 

40 

63,011 

0258 

66 

668 

0,060 

76;810 

2.82 
1.60 
10.76 
12.26 
0.08 
18.10 
3.06 
1«20 
823.6 
20.06 

16.76 
0.67 

.53 
2.14 
5.02 

.80 
3.10 
0.48 

.026 

.40 

886,468 

310,153 

7406 

176 

227 

36,006 

6,667 

24 

6,730 

110 

224 

13,060 

40,471 

816.86 

Al&l&seed    

14.60 

Barley 

10.47 

Beans ....,.-- 

26.26 

Beets * 

50.06 

Com       

14.56 

Com  fodder 

0.72 

Hay 

12.24 

Oraiard         

22.70 

Oats 

14.68 

Pasture     

3.76 

Peas 

Busheto... 
...do 

'± 

...ao. .. ... 

32 

220 
621 

8 
U7 
20 

28.04 

.76 
.72 
.60 
.48 

6.00 

Potatoes 

84.24 

Rye 

10.00 

SMit.:.:. :.:.::::;..:;;.;.. 

12.44 

TYuok.... 

65.77 

Wheat 

Busheto... 

66,863 

10.82 

.87 

17.24 

Less  duplicated  areas 

Total 

land  average 

) 

Total  cropped  acreage . . 

18,188 
18 

635,363 

20.41 

Areas. 

Acres. 

Farms. 

Percent 

of 
prefect.- 

Irticatad;  no  crop: 

Ncmbearing  orofaard . . .. 

Farms  repc 
Irrigated  u 

cations. 
CroDDed 

nted 

23,701 
18;  208 

18.1fft 

630 
630 

680 

72.8 

mder  water- 

ric^t  appli- 

66.4 
66.4 

Total  Irrigated  acreage 

18,208 

PUBLIC  NOTICES  AND  OBDESS. 


PUBLIC  NOTICE,  OCTOBER  9,   1915. 


1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  388)  ^  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  August  13, 1914  (38  Stat.,  686) ,  notice  is  hereby  given  that 
water  will  be  furnished  from  the  Huntlej  project,  Montana,  in  the 
irrigation  season  of  1916  and  each  irrigation  season  thereafter,  upon 
the  fflin^  of  proper  water-right  application  for  the  irrigable  lands 
in  the  third  unit  shown  upon  the  following  farm-unit  plats,  viz,  Mon- 
tana principal  meridian,  township  2  north,  range  30  east,  township  3 
north,  range  30  east,  approved  October  2,  1915,  by  the  Secretary  of 
the  Interior  and  on  file  m  the  oflSce  of  the  project  manager.  United 
States' Reclamation  Service,  Huntley,  Mont.,  and  of  the  local  land 
office  at  Billings,  Mont. 

2.  Homestead  entries  of  the  farm  units  shown  on  said  plats  em- 
bracing public  lands  of  the  United  States  may  be  made  on  and  after 
Novemoer  3, 1915,  at  9  o'clock  a.  m.,  at  the  local  land  office.  Billing, 
Mont.,  if  found  regular  and  accompanied  by  the  certificate  of  the 
project  manager,  showing  that  water-right  application  has  been  filed 
and  proper  water-right  charges  deposited. 

3.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gam  or  exercise  anv  right  whatever  under  any  settlement 
or  occupation  begun  prior  to  9  a.  m.,  November  3, 1915,  on  any  lands 
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shown  on  said  plats,  provided,  however,  that  this  shall  not  interfere 
with  any  valid  existing  rights  obtained  by  settlement  or  entry  while 
the  land  was  subject  thereto.  All  persons  desiring  to  acquire  any 
public  lands  shown  on  said  plats  shall  execute  homestead  application 
subject  to  the  provisions  of  the  reclamation  act  in  the  manner  required 
by  law,  which,  with  the  required  fees  and  commissions,  accompanied 
by  certificate  of  the  project  manager  as  to  the  filing  of  water-right 
application  and  payment  of  water- right  charges  as  hereinafter  pro- 
vided, shall  be  presented  to  the  local  land  office  at  Billings,  Mont,  in 
Serson,  by  mail  or  otherwise,  within  a  period  of  five  days  prior  to 
November  3,  1915;  that  is,  beginning  not  earlier  than  October  29, 
1915.  All  entries  filed  as  herein  provided  and  reaching  the  local  land 
office  not  later  than  9  a.  m.  on  November  3,  1915,  shall  be  held  and 
treated  as  simultaneously  filed.  Applications  presented  after  that 
hour  will  be  received  and  noted  in  tne  order  of  filing.  Any  applica- 
tion not  based  on  a  prior  settlement  right  will  be  subject  to  valid 
settlement  claims  asserted  in  the  manner  required  by  law. 

4.  The  register  and  receiver  will  carefully  compare  all  applications 
simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as  follows: 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed,  irre- 
spective of  whether  settlement  is  alleged. 

{b)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and  the 
others  rejected. 

(c)  It  two  or  more  conflicting  applications  are  received,  each  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered 
to  determine  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleging  such  right. 

5.  TVTiere  there  are  applications  conflicting  in  whole  or  in  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identifying  mark,  and  at  2 
o'clock  p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if  not, 
at  the  same  hour  one  week  later) ,  after  all  the  envelopes  containing 
the  names  of  the  several  applicants  shall  have  been  thoroughly  mixed 
in  the  presence  of  such  persons  as  may  desire  to  be  present,  they  shall 
be  drawn  and  numbered  in  order.  The  cards  as  numbered  and  drawn 
will  be  securely  fastened  to  the  applications  of  the  respective  persons, 
and  the  applications  shall  be  allowed  in  such  order.  Where  any  appli- 
cant fails  to  obtain  land  applied  for  by  him  he  will  be  permitted  to 
elect  whether  he  will  amend  his  application  to  embrace  other  lands 
not  affected  by  pending  applications  and  otherwise  subject  thereto 
when  such  amended  application  is  presented,  or  withdraw  his  original 
application  without  prejudice,  and  in  the  event  of  such  withdrawal 
the  fee  and  commissions  will  be  returned  by  the  receiver  and  the  water- 
right  charges  deposited  will  be  returned  by  the  project  manager. 
Applications  conflicting  in  whole  with  those  previously  allowed  will 
be  rejected  in  the  usual  manner. 

6.  The  project  manager  will  receive  water-right  applications  accom- 
panied by  the  proper  water-right  payments,  which  tor  the  first  pay- 
ment from  homestead  entrymen,  under  paragraphs  3,  4,  and  5  hereof, 
will  be  accepted  in  the  form  oi  drafts  on  New  York  or  Denver  or 
money  order,  etc.,  payable  to  the  diief  clerk.  United  States  Keclama- 
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tion  Service,  Huntley,  Mont.,  and  issue  certificates  to  applicants  for 
public  lands  at  any  time  after  the  date  of  this  notice.  Each  applica- 
tion must  be  for  a  specific  farm  unit.  More  than  one  person  may  make 
water-right  application  for  the  same  farm  imit.  Filing  of  water- 
right  application  and  issuance  of  certificate  gives  no  preference  right 
to  make  entry.  Acceptance  of  the  application  will  be  indorsed  thereon 
by  the  project  manager  when  notified  by  the  local  land  office  that 
entry  has  been  allowed.  AH  other  applications,  with  payments  njade, 
will  be  returned  to  applicants  upon  surrender  by  them  of  the  certifi- 
cate of  filing  issued  by  the  project  manager. 

7.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  oi  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units.  ,  The  maxi- 
mum limit  of  area  for  which  water-right  application  may  be  made 
for  lands  in  private  ownership  shall  be  160  acres  of  irrigable  land  for 
each  landowner.  Water-right  applications  for  lands  in  private  owner- 
ship may  be  made  on  and  after  the  date  of  this  notice.  All  water- 
rignt  applications,  whether  for  public  or  private  lands,  must  be  made 
to  the  project  manager.  United  States  Reclamation  Service,  Huntley, 
Mont. 

8.  The  charges  per  acre  of  irrigable  land  upon  said  entries  and 
upon  all  other  lands  in  said  third  unit  shown  upon  said  plats  are  of 
two  kinds,  namely:  (a)  A  charge  of  $60  per  acre  for  the  Duilding  of 
the  irrigation  system,  termed  the  construction  charge;  (&)  an  annual 
charge  lor  operation  and  maintenance  due  March  1  of  each  year.  In 
addition  there  will  be  for  all  homestead  entries  a  charge  of  $4  for 
each  acre  of  land  included  within  the  entry,  whether  irrigable  or  not, 
to  cover  the  Indian  price  of  the  land.  Each  acre  of  irrigable  land, 
whether  irrigated  or  not,  shall  be  charged  with  a  minimum  operation 
and  maintenance  charge  which  shall  1:^  the  charge  for  1  acre- foot  of 
water. 

9.  An  initial  payment  of  $3  per  irrigable  acre  on  account  of  the 
construction  charge  and  $1  per  acre  on  account  of  the  Indian  cost  of 
the  land,  shall  be  made  at  the  time  of  making  water-right  application 
or  entry  of  a  farm  unit.  The  remainder  of  the  construction  charge, 
$57  per  irrigable  acre,  shall  be  paid  in  15  annual  installments,  the  first 
5  of  which  Siall  be  $3  each  and  the  remainder  $4.20  each.  The  first  of 
the  said  annual  installments  shall  become  due  and  payable  on  Decem- 
ber 1  of  the  fifth  calendar  year  after  the  initial  installment,  and  sub- 
sequent installments  shall  l>ecome  due  on  December  1  of  each  calendar 
year  thereafter.  Any  water-right  applicant  may,  if  he  so  elects,  pay 
the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  a  shorter  period.  The  balance  of  the  payment  on  account  of 
the  Indian  cost  oi  the  land  shall  be  made  in  four  equal  annual  install- 
ments, the  first  of  which  shall  be  due  on  December  1  of  the  year 
following  the  date  of  entry. 

10.  AIT  water-right  charges  must  be  paid  at  the  office  of  the  United 
States  Reclamation  Service  at  Denver,  Colo.,  except  as  provided  in 
paragraph  6.  Drafts  on  New  York  or  Denver  or  money  orders,  etc., 
should  be  made  payable  to  the  disbursing  officer,  United  States  Becla- 
mation  Service,  Denver,  Colo. 

11.  In  all  cases  where  application  for  water  right  for  lands  in  pri- 
vate ownership  or  lands  ndd  under  entries  not  subject  to4;he  recla- 
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mation  law  shall  not  be  made  within  one  year  after  the  date  of  this 
Diotice,  the  construction  charges  for  such  land  shall  be  increased  5  per 
cent  each  ^ear  until  such  application  is  made  and  an  initial  install- 
ment is  paid. 

12.  The  operation-and-maintenance  charge  for  the  season  of  1916 
shall  be  based  on  the  quantity  of  water  delivered  with  a  minimum 
charge  per  irrigable  acre,  whether  water  is  used  or  not.  The  amount 
of  such  charge  shall  be  hereafter  announced  and  payment  thereof 
will  become  due  after  the  close  of  the  irrigation  season.  The  opera- 
tion and  maintenance  cha^  for  the  irrigation  season  of  1916  will 
be  due  March  1,  1917.  The  method  of  determining  the  amount 
chargeable  for  operation  and  maintenance  and  the  penalties  for  fail- 
ure to  pay  the  construction  charges  and  the  operation  and  mainte- 
nance charges  when  due  are  prescribed  by  act  oi  Congress  of  August 
13,  1914  (PubUc,  No.  170). 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FDBUO. NOTICE,  DECEMBER  28,  1916. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(32  Stat.,  388),  and  acts  amendatory  thereof  or  supjjlementary 
thereto,  particularly  section  4  of  the  reclamation-extension  act  of 
August  13,  1914  (38  Stat,  686),  it  appears  that  a  majority  of  the 
watjer-right  applicants  and  entrymen  m  the  first  imit  of  the  Huntley 
project  who  have  accepted  the  terms  of  the  reclamation-extension 
act,  have  made  agreements  providing  for  an  increase  in  the  cost  of 
construction  in  the  sum  of  $4  per  irrigable  acre  for  the  replacement 
of  timber  structures  with  permanent  type  structures  and  additional 
permanent  type  structures  in  the  canal  system  of  said  unit,  and  for 
an  increase  in  the  cost  of  construction  in  the  sum  of  $11  per  irrigable 
acre  for  the  construction  of  drainage  worfas  for  the  relief  and  pro- 
tection of  lands  under  the  said  unit,  a  total  increase  in  the  charges  of 
$15  per  irrigable  acre.  The  said  agreements  are  hereby  ratified  and 
the  said  increase  in  the  construction  charge  is  hereby  made  effective 
in  accordance  with  the  conditions  of  the  law  and  the  said  contracts 
as  follows : 

2.  The  construction  charge  of  all  water-ri^ht  applicants  and  en- 
trymen in  the  first  unit  of  the  Huntley  project  wno  have  accepted 
the  terms  of  the  reclamation-extension  act  shall  be  increased  $15 
per  irrigable  acre. 

3.  With  the  exception  hereinafter  noted,  the  said  increase  of  $4 
per  irrigable  acre  shall  be  paid  in  two  additional  annual  installments 
of  $2  each  after  the  last  of  the  regular  installments  payable  under 
the  terms  of  section  1  or  section  2  of  the  reclamation-extension  act, 
and  the  said  increase  of  $11  per  irrigable  acre  shall  be  paid  after  the 
last  of  such  regular  installments  in  five  additional  annual  install- 
ments of  $1.80  each  and  one  final  installment  of  $2  per  irrigable  acre. 
That  is  to  say,  after  the  last  of  the  regular  installments  the  addi- 
tional installment  will  be  $3.80  per  irrigable  acre  for  each  of  two 
years,  then  three  installments  of  $1.80  each  per  irrigable  acre  and  a 
final  installment  of  $2  per  irrigable  acre,  with  the  exception  that  in 
each  case  the  annual  payment  after  the  last  regular  installment  shall 
be  at  least  equal  to  the  amount  of  the  largest  installment  previously 
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paid  for  said  land  and  as  fixed  for  the  project  by  the  public  notices 
and  orders  heretofore  issued  and  applicable  to  the  land. 

4.  A  construction  charge  of  $45  per  irrigable  acre  shall  apply  to 
all  other  land  within  the  first  unit  of  the  Huntley  project  which  be- 
comes subject  to  the  terms  of  the  reclamation-extension  act  on  or 
after  the  date  hereof,  whether  described  in  water-right  applications 
heretofore  or  hereafter  made.  The  payments  shall  be  made  as  pro- 
vided in  the  sections  of  the  reclamation-extension  act  applicable 
thereta 

ANDRiEns  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  JANUART  16,  1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June  17, 
1902  (32  Stat.,  888),- and  acts  amendatory  thereof  and  supplemental 
thereto,  and  in  particular  the  reclamation-extension  act  of  August 
18,  1914  (88  Stat.,  686),  section  6  of  which  authorizes  the  Secretary 
of  the  Interior  to  fix  the  due  date  for  operation  and  maintenance 
charges,  notice  is  hereby  given  that  hereafter  until  further  notice 
for  aU  lands  under  the  Huntley  project,  Montana,  the  operation 
and  maintenance  charge  for  any  irrigation  season  shall  be  due  and 
payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916  and  for  each  irrigation  season  thereafter  until  further  notice 
shall  be  due  March  1  of  the  following  year,  and  each  acre  of  irrigable 
land,  whether  irrigated  or  not,  shall  be  charged  with  a  minimum 
operation  and  maintenance  charge  of  $1,  which  will  permit  delivery 
01  not  more  than  1  acre- foot  per  acre,  and  should  further  quantities 
be  needed  they  will  be  furnished  at  the  rate  of  50  cents  per  acre-foot. 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders,  and  in  particular  the  public  notice 
of  February  27,  1915,  for  the  Huntley  project  shall  remain  un- 
changed. 

Andrebus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

OBDEH,  MARCH   15,  1916. 

Whereas  public  notice  was  issued  on  December  28,  1915,  under  the 
provisions  of  the  reclamation  law,  announcing  a  supplemental 
construction  charge  of  $15  per  irrigable  acre,  applicable  to  lands 
in  the  first  unit  of  the  Himtley  project,  Montana,  for  which  ac- 
ceptances of  the  provisions  of  the  reclamation  extension  act  of 
Au^st  13,  1914,  have  been  filed,  such  charge  to  cover  the  cost  of 
dramage  works,  and  also  replacement  of  timber  structures  with 
permanent  type  structures,  and  additional  permanent  type  struc- 
tures in  the  canal  system;  and 

Whereas  such  supplemental  construction  charge  is,  under  the  terms 
of  the  said  reclamation  extension  act,  applicable  to  all  water-right 
applicanjts  and  entrpieQ  in  the  area  anected  by  such  increased 
coATge^  who  w^  subject  to  the  reclamation  extension  act,  because 
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a  majority  of  sach  water-right  applicants  and  entrymen  have 
made  agreements  with  the  Secretary  of  the  Interior  covering  pay- 
ment of  such  increased  charge;  and 
Whereas  the  benefits  of  the  work  to  be  performed  will  accrue  directly 
or  indirectly  to  all  water  users  in  the  first  unit  of  the  project: 
Now,  therefore. 

It  is  hereby  ordered^  That  the  following  provisions  shall  affect  all 
lands  in  said  unit  for  which  acceptances  of  the  provisions  of  the 
said  reclamation  extension  act  have  not  been  duly  filed,  viz: 

1.  For  those  who  executed  the  contracts  for  payment  of  the  sup- 
plemental charge  such  contracts  are  hereby  accepted  and  the  pay- 
ment of  the  $15  per  irrigable  acre  shall  be  made  in  seven  annual 
installments  of  $2.10  each  and  a  final  installment  of  30  cents  per  acre. 
The  first  of  such  installments  shall  be  due  on  December  1  of  the 
year  following  the  due  date  of  the  last  installmmit  of  tha  construction 
charge. 

2.  For  those  who  failed  or  refused  to  sign  the  contract,  the  said 
supplemental  charge  of  $15  per  irrigable  acre  shall  be  added  to  the 
operation  and  maintenance  charges  in  10  equal  annual  installments 
of  $1.50  each  per  irrigable  acre,  the  first  of  which  shall  be  due  and 
payable  on  March  1, 1917. 

3.  For  lands  for  which  the  entries  or  water-right  applications  have 
been  or  shall  be  canceled  the  construction  charge  shall  be  increased 
in  the  sum  of  $15  per  irrigable  acre  whenever  the  lands  are  again 
entered  and  water-ri^ht  applications  are  made  therefor,  under  the 
provisions  of  the  pubuc  notice  of  December  23, 1915. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FINANCIAL  STATEMENT. 

[Fipandal  statements  in  detail,  showing  assets,  liabUitiea,  reseires,  and  capital,  given 

in  appendix,  p.  706.] 

Feature  costs  of  Huntley  project  to  June  SO,  1916. 


Featoies. 


Subfeature. 


Prindpal 
ieetuTP. 


Examination  and  sarveys , 

Ganal  system. , 

Lateral  system , 

Drainage  system 

Flood  protection » , 

Power  system , 

Farm  units 

Permanent  improvements  and  limd 

Telephone  sjrBtem : , 

Plant  accounts 

Operation  and  mafntenanoe  chargw  tiansferred  to  and  compounded  with 
oonstruotion  charges 


Gross  cost  of  constniotloo  of  project  to  June  30, 1016. 
Less  revenues  earned  during  oonstrucuoo  period: 

Rental  of  buildhi0s 

Rental  of  erasing  and  termlnc  land 

Hentab  oftelephonM  and  toliB 

Contractors' freight  reftmda 

Sale  of  town*eite  lots 

Other  revenues,  unclasslfled 

Profit  on  hospital  operations 


1315.00 

1,100.60 

406.79 

7,633.45 

37,544.72 

212.00 

2,825.66 


Net  cost  of  oonstmotion  of  proilect  to  June  30, 1916. 


$5,350.71 

689,549.97 

800,277.98 

882,888.50 

8,731.03 

82.14 

1,751.90 

18,836.13 

9,112.34 

19,330.78 

1,781.01 


1,492,198.28 


50,038.30 


1,442,154.92 
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Estimated  cost  (if  contemplated  work  of  Huntley  project  during  fiscal  year  1917. 


Features. 


Subfeature. 


PrindiMa 
feature. 


Examinatloo  and  surreys 

Canal  svstam 

Lateralsystem 

Drainace  system... 

Opefmobn  and  maintenance  under  public  notice.. 


$860.00 

4,000.00 
41,UO.0O 
88,000.00 
25,000.00 


Total. 


100,000.00 
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W.  W.  ScHLECHT,  project  manager,  Malta,  Mont. 

J.  B.  Bond,  project  manager  St.  Mary  storage  unit,  Browning,  Mont. 

LOCATION. 

Counties :  Teton,  Hill,  Blaine,  Phillips,  and  Valley. 

Townships:  34  to  37  N.,  R.  14  W.;  34  N.,  R.  15  W.;  87  N.,  Rs.  11  to  13  W.; 
83  to  37  N.,  Rs.  10  to  13  E. ;  27  to  33  N.,  Rs.  17  to  42  B.,  Montana  meridian. 

Railroads:  Great  Northern  and  Canadian  Pacific 

Railroad  stations  and  estimated  population  January  1,  1916:  Browning; 
Havre,  5,500;  Chinook,  1,500;  Harlem,  700;  Savoy,  80;  Coburg,  60;  Dodson, 
400;  Wagner,  60;  Malta,  1,100;  Saco,  750;  Hinsdale,  600;  Glasgow,  2,500;  and 
Nashua,  Mont.,  350;  Cardston  and  Woolford,  Canada. 

WATER  SUPPLY. 

Source  of  water  supply:  St.  Mary  Lakes,  Swift  Current  Creek,  and  Milk 
River. 

Area  of  drainage  basin :  St.  Mary  Lakes  and  Swift  Current  Creek,  298  square 
miles;  Milk  River  at  Havre,  5,550  square  miles;  Milk  River  at  Malta,  11,850 
square  miles;  Milk  River  at  Hinsdale,  20,150  square  miles. 

Annual  run-off  in  acre-feet  of  St.  Mary  River  (including  Swift  Current 
Creek):  At  Babb  (298  square  miles),  1902-1915— maximum,  830,000;  mini- 
mum, 459,250;  mean,  555,700.  At  international  line  (452  square  miles), 
1903-1915— maximum  1,107,300;  minimum,  514,100;  mean,  710,300.  Of  Milk 
River:  At  Havre  (5,550  square  miles)  1898-1915— maximum,  426,000;  mini- 
mum, 17,100;  mean,  213,500.  At  Malta  (11,850  Square  miles),  1903-1915 — 
maximum,  647,000;  minimum,  29,400;  mean,  300,800.  At  Hinsdale  (20,150 
square  miles),  1908-1914 — ^maximum,  1,210,000;  minimum,  146,500;  mean, 
549,800. 

AGBICULTURAL  AND  CLIMATIC  CONDITIONS. . 

Area  for  which  the  service  Is  prepared  to  supply  water,  season  1916:  45,000 
acres. 

Area  under  rental  contracts,  season  1916  (to  June  30)  :  4,460  acres. 

Length  of  irrigation  season :  From  April  15  to  October  1,  170  days. 

Average  elevation  of  St.  Mary  storage:  5,500  feet  above  sea  level. 

Average  elevation  of  irrigable  area :  2,200  feet  above  sea  level. 

Rainfall  on  St.  Mary  storage:  About  24  inches,  average. 

Rainfall  on  irrigable  area:  At  Havre,  36  years,  average  13.67  inches;  1915, 
14.22  inches;  at  Malta,  10  years,  average  13.84  inches:  1915,  16.03  inches. 

Range  of  temperature  on  irrigable  area,  —56*  to  103**  F. 

Character  of  soil  of  irrigable  area:  Sandy  loam,  clayey  loam,  and  some 
gumbo. 

Principal  products:  Alfalfa  and  other  fodder  crops,  grain,  and  vegetables. 

Principal  markets:  Minneapolis  and  St.  Paul,  Minn.,  Great  Falls,  Mont, 
and  local. 

LANDS  OPENED  FOB  IRRIGATION. 

No  lands  have  been  opened  for  irrigation  by  public  notice.  The  irrigated 
area  under  rental  contracts  during  1911  was  2,074  acres;  during  1912,  353 
acres;  during  1913,  2,545  acres;  during  1914,  2,201  acres;  during  1915,  4,192 
acres ;  and  during  1916,  to  June  80,  4,460  acres. 
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CHBONOLOOICAIi  SUMMABT. 


Reconnolssance  and  preliminary  snrveys  begnn  by  the  Reclamation  Service 
In  1902. 

Construction  recommended  by  director  March  7,  1903. 

CJonstructlon  conditionally  authorized  by  Secretary  March  14,  1903. 

Gonscructlon  of  St.  Mary  storage  unit  recommended  by  board  of  engineers 
September  19.  1904. 

Ck>nstructlon  of  St.  Mary  storage  unit  authorized  by  Secretary  March  25. 1905. 

Construction  begun  July  27,  190ft. 

Dodson  diversion  dam  completed  in  January,  1910. 

Treaty  with  Great  Britain  relating  to  distribution  between  Canada  and  the 
United  States  of  the  waters  of  St.  Mary  and  Milk  Rivers  signed  January  11, 
1909,  and  proclaimed  May  18.  1910. 

Water  delivered  for  irrigation  in  1911. 

Recommendations  covering  construction  of  the  project  approved  by  Secretary 
June  13,  1912. 

Dodson  North  Canal  completed  in  1914. 

Sherburne  Lakes  Reservoir  begun  June  29, 1914. 

Yandalia  diversion,  Vandalia  South,  and  Dodson  South  Canals  completed  in 
1915. 

Nelson  Reservoir,  first  development  completed  1915. 

Nelson  Reservoir  South  Canal  begun  1915. 

Bowdoin  Canal  begun  1915. 

Milk  River  unit  54  per  cent  completed  June  30, 1916. 

St.  Mary  storage  unit  71  per  cent  completed  June  30,  1910. 

Bntire  project  59  per  cent  completed  June  30,  1916. 

IBBIOATIOK  PLAN. 

The  irrigation  plan  of  the  Milk  River  project  provides  for  the  storage  of  water 
in  the  Sherburne  Lakes  and  the  St.  Mary  Lakes,  and  its  diversion  thtrough  a  canal 
28.9  miles  long,  heading  three-fourths  of  a  mile  below  St.  Mary  Reservoir  and 
discharging  into  the  North  Fork  of  Milk  River,  thence  flowing  through  Canada 
for  100  miles  or  more  and  returning  to  the  United  States ;  the  storage  of  water 
in  Nelson  Reservoir  south  of  Milk  River  and  14  miles  northeast  of  Malta ;  the 
discharge  of  stored  water  into  Milk  River  as  required ;  the  diversion  of  water 
from  Milk  River  by  a  dam  near  Chinook  Into  two  canals,  one  on  each  side  of 
the  river,  for  the  irrigation  of  lands  near  Chinook  and  Harlem,  comprising  the 
Chinook  division ;  the  diversion  of  water  from  Milk  River  by  a  dam  near  Dodson 
into  two  canals,  the  northside  canal  irrigating  lands  near  Dodson,  Wagner,  and 
Malta,  and  the  southslde  canal  conveying  water  to  Nelson  Reservoir  and  irri- 
gating lands  near  Wagner,  Malta,  Bowdoin,  and  Ashfleld ;  the  irrigation  of  lands 
on  both  sides  of  Milk  River  and  Beaver  Creek  in  the  vicinity  of  Saco  and  Hins- 
dale from  the  stored  waters  of  Nelson  Reservoir,  comprising  the  Malta  division ; 
and  in  the  Glasgow  division  the  diversion  of  water  at  Vandalia  Dam  into  a  canal 
on  the  south  side  of  Milk  River  for  the  irrigation  of  lands  near  Tampico,  Glas- 
gow, and  Nashua.  In  case  the  normal  flow  of  Milk  River  at  Vandalia  Dam  is  not 
sufficient  for  the  irrigation  of  lands  in  the  Glasgow  division,  the  stored  waters  in 
Nelson  Reservoir  will  be  returned  to  Milk  River  and  diverted  again  at  Vandalia 
Dam.  .The  United  States  claims  all  waste,  seepage,  spring,  and  percolating 
water  afising  within  the  project,  and  proposes  to  use  such  water  in  connection 
therewith. 

The  features  of  the  above  irrigation  plan  which  have  been  completed  are :  28.9 
miles  of  the  St.  Mary  Canal,  the  Dodson  and  Vandalia  diversion  dams  to  the 
height  of  the  fixed  crest ;  headworks  for  the  Dodson  North,  Dodson  South,  and 
Vandalia  South  Canals ;  10  miles  of  the  Dodson  South  Canal,  with  a  capacity  of 
900  second-feet.  Including  Point  of  Rocks  equalizing  reservoir,  34  miles,  with  a 
capacity  of  500  second-feet,  and  the  lateral  and  waste-water  systems  to  cover 
15,000  acres ;  28  miles  of  Dodson  North  Canal,  with  a  capacity  of  200  second-feet 
at  its  head,  including  the  lateral  and  waste-water  systems  for  12,000  acres ;  46 
miles  of  Vandalia  South  Canal,  with  a  capacity  of  250  second-feet  at  its  head, 
including  the  lateral  and  waste-water  systems  for  19,300  acres;  and  the  first 
development  of  Nelson  Reservoir  to  store  25,000  acre-feet 
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The  work  under  construction  comprises  the  completion  of  railroad  crossings  on 
the  Dodson  South  and  Yandalia  South  Canals,  the  riprapplng  for  the  Dodson 
South  Canal  at  Dodson  Bridge,  the  drop  from  Nelson  Reservoir  to  Milk  Riyer,  the 
first  unit  of  the  Bowdoin  Canal,  and  the  Nelsod  Reservoir  South  Main  Canal. 

The  principal  features  remaining  to  be  completed  are  the  St  Mary  Lake  and 
Sherburne  Reservoirs;  the  second  pipe  line  across  St.  Mary  River  and  Halls 
Coulee  Crossing ;  the  second  barrel  of  the  steel  flume  across  Spider  Lake  Coulee ; 
tfhd  about  27  per  cent  of  the  structures ;  the  Chinook  division,  comprising  the 
diversion  dam  and  the  North  and  South  Canals;  Nelson  Reservoir  to  its  final 
development;  Nelson  Reservoir  North  and  Ashfield  Canals;  second  unit  of  the 
Bowdoin  Canal ;  the  lateral  system  for  the  Nelson  Reservoir  South  Canal ;  and 
the  permanent  movable  crest  for  the  Dodson  and  Yandalia  Dams. 

SUMMARY  OF  GENERAL  DATA  FOB  MILK  RIVEB  PROJECT  TO 

JUNE  80,  1916. 
Areas: 

Irrigable  acreage  when  project  is  complete 220, 000 

Public  land  entered  June  30,  1916 46,000 

Public  land  withdrawn  June  30,  1916 25, 900 

State  land  June  30,  1916 9, 300 

Indian  land  June  30,  1916 30,000 

Private  land  June  30,  1916 108, 800 

Acreage  service  could  have  supplied  season  of  1915 40,000 

Addition  In  fiscal  year  1916 5,000 

Estimated  addition  in  fiscal  year  1917 19, 000 

Estimated  acreage  service  can  supply  July  1,  1917 64, 000 

Acreage  actually  irrigated,  season  of  1915 4, 192 

Acreage  cropped  under  irrigation,  season  of  1915 8,887 

Acreage  dry  farmed  and  cropped,  season  of  1915 4,017 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $51, 249. 00 

Value  of  irrigated  crops  per  acre  cropped $13. 18 

Value  of  crops  dry  farmed,  season  of  1915 $40, 180. 00 

Value  of  crops  dry  farmed  per  acre  cropped $10.00 

Finances : 

Estimated  cost  of  completed  project $5,886,700.00 

Total  construction  cost  to  June  30,  1916 l__  $2, 723, 945. 56 

Per  cent  complete  June  30,  1916 •   54 

Appropriation  for  fiscal  year  1917,  total $327,000.00 

Allotment  for  construction,  fiscal  year  1917 $339,500.00 

Estimated  per  cent  complete  June  30,  1917 56 


Appropriation,  fiscal  year  1916 $611, 000. 00 

Expenditures  during  fiscal  year  chargeable  to  1916  appro- 
priation : 

Disbursements $192, 856. 98 

Transfers 16, 114. 10 

$208, 971. 08 

Registered    liabilities   chargeable   to   1916 

appropriation 43, 381.  67 

Contract    obligations    wholly    covered    by 

1916   appropriation 88,231.82 

Estimated  engineering  expenses  on  contract 
work  wholly  covered  by  1916  appropria- 
tion        13,  500. 00 


354,084.57 


Unencumbered  balance  July  1,  1916 256,915.43 

Repasrments : 

Water  rental  charges — 

Accrued  to  June  80,  1916 $11, 834. 17 

Collected  to  June  30,  1916 $10,139.87 


Uncollected  June  80,  1916 r^  JIPUtfHk80 
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ST.  KAST  STORAGE  UNIT. 

Finances : 

Estimated  cost  of  completed  project $2. 706, 048. 58 

Total  construction  cost  to  June  30,  1916 $1, 991, 275. 61 

Per  cent  complete,  June  30,  1916 71 

Appropriation  for  fiscal  year  1917,  total $369, 000. 00 

Allotment  for  construction,  fiscal  jrear  1917 $292, 300. 00 

Estimated  per  cent  complete,  June  30,  1917 83 

Appropriafion,  fiscal  year  1916 $489,000.00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appropria- 
tion: 

Disbursements $390, 778.  Ot 

Transfers 24, 480. 01 

■  $415, 258. 92 

Registered  liabilities  chargeable  to  1916  appro- 
priation       85, 461. 63 

Contract  obligations  wholly  covered  by  1916  ap- 
propriation         4, 250. 00 

454,970.55 

Unencumbered  balance  July  1,  1916 34.029.45 

HISTOBY  OF  CONSTBUCnON  AND  ENGINEEBINQ  FEATXTBES. 

Milk  Siver  Project. 

DODSON  DIVEBSION  DAM. 

The  Dodson  Diversion  Dam  is  located  46  miles  below  the  proposed 
Chinook  diversion  and  3  miles  west  of  Dodson.  The  dam  is  a  rock- 
filled  timber  crib,  19  feet  high  and  319  feet  long,  the  downstream 
face  of  which  is  composed  of  10-inch  by  10-inch  timbers  protected  by 
railroad  rails.  The  abutments  of  the  dam  were  also  rock-filled  tim- 
ber cribs.  Of  these  the  south  abutment  was  washed  out  during  1915 
and  was  replaced  with  a  concrete  structure.  On  top  of  the  dam 
concrete  piers  were  built  for  a  movable  crest,  which  will  add  six  feet 
to  the  height  of  the  dam.  The  details  of  the  permanent  crest  have 
not  as  yet  been  designed,  but  during  the  irrigation  seasons  of  1911- 
1916  temporary  wowlen  needles  were  used.  In  connection  with  the 
construction  oi  this  dam  it  was  necessary  to  raise  the  tracks  of  the 
Great  Northern  Railway  for  a  distance  of  4  miles  and  to  protect  the 
embankment  from  erosion  by  riprapping.  In  addition,  it  was  neces- 
saiT  to  purchase  2,425  acres  of  private  and  Indian  lands  for  flowage 
rights. 

On  August  6,  1908,  authority  was  given,  to  construct  the  Dodson 
Dam  with  Government  forces.    Excavation  was  begun  in  September, 
1908,  and  the  dam  was  completed  to  the  height  of  the  fixed  crest  dur- 
ing the  winter  of  1909.    The  concrete  piers  for  the  movable  crest  were      * 
completed  in  January,  1910. 

DODSON  SOUTH  CANAL. 

The  Dodson  South  Canal  heads  at  Dodson  Dam  with  a  capacity 
of  900  second-feet  and  ends  at  Nelson  Reservoir  with  a  capacity  of 
500  second-feet;  its  length  is  44  miles.  In  addition  to  bein^  a  feeder 
canal  for  Nelson  Reservoir,  it  furnishes  water  for  the  irrigation  of 
42,500  acres,  of  whidi  26,000  are  under  its  branch  canalsu^he  Ash- 
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field  and  Bowdoin  Canals.  The  headworks  consist  of  a  aoncrete 
structure  with  15  openings  4  feet  by  5  feet  in  size.  The  principal 
features  of  this  system  which  have  been  completed  are  the  Peoples 
Creek  dikes  and  channels  for  the  diversion  of  that  creek  so  as  to  dis- 
charge above  Dodson  Dam,  and  also  to  protect  private  irrigation 
plants  on  the  Fort  Belknap  Indian  Reservation;  the  Point  of  Rocks 
equalizing  reservoir,  of  830  acre- feet  capacity;  the  wasteway  at  and 
siphon  across  Alkali  Creek,  which  consists  of  three  lines  of  re- 
inforced concrete  pipe  7.5  feet  in  diameter ;  the  headworks  of  Bow- 
doin Canal;  the  spillway  into  Lake  Bowdoin;  and  the  canal,  lateral, 
and  waste-water  systems  for  the  irrigation  of  15,000  acres. 

A  portion  of  the  main  canal  was  excavated  in  1908  and  1909  under 
the  cooperative  plan  by  contract  with  the  water  users'  association. 
The  remainder  of  the  excavation  for  the  first  9  miles  was  done  by 
small  contracts  and  a  portion  by  Government  forces.  The  structures 
and  laterals  for  the  irrigation  of  7,800  acres  were  built  by  Govern- 
ment forces  and  w^ere  completed  in  June,  1910.  The  balance  of  the 
work  on  this  canal  system  was  built  under  the  following  contracts : 

No.  462,  with  Winston  Bros.  Co.,  dated  November  6, 1912,  for  earth- 
work on  the  main  canal ;  schedule  4  of  Specifications  No.  220. 

No.  464,  with  Charles  Wilhite  &  Co.,  dated  November  6,  1912,  for 
earthwork,  main  canal;  schedules  1,  2,  and  3  of  Specifications  No.  220. 

No.  515,  with  Charles  Wilhite  &  Co.,  dated  October  10,  1913,  for 
earthwork  on  laterals;  schedules  1  to  6  of  Specifications  N.o.  210. 

No.  562,  with  Temple  &  Siroky,  dated  July  22,  1914,  for  earthwork 
on  laterals;  schedules  1  and  2  of  Specifications  No.  265. 

No.  563,  with  the  Security  Bridge  Co.,  dated  July  23,  1914,  for 
structures  on  the  main  canal  and  laterals;  schedule  3  of  Specifications 
No.  265. 

No.  596,  with  the  Security  Bridge  Co.,  dated  November  25,  1914, 
for  structures  on  the  relocation  at  Dodson  Bridge;  schedule  2  of 
Specifications  No.  281. 

No.  603,  with  James  O'Connor,  dated  December  1,  1914,  for  earth- 
work on  the  relocation  at  Dodson  Bridge ;  schedule  1  of  Specifications 
No.  281;  ,    . 

DODSON  NORTH  CANAL. 

The  Dodson  North  Canal  heads  at  Dodson  Dam  with  a  capacity  of 
200  second-feet,  and  in  a  length  of  29  miles  irrigates  12,000  acres  of 
land  on  the  north  side  of  Milk  River  between  Dodson  and  a  point  5 
miles  below  Malta.  The  principal  features  of  this  canal  system 
which  have  been  built  are  the  concrete  headworks,  containing  four 
steel  gates  4  by  4  feet  in  size ;  the  siphon  across  Exeter  Creek,  which 
is  a  reinforcea  concrete  pipe  5  feet  4  inches  in  diameter;  and  the 
canal,  lateral,  and  waste-water  systems  for  the  irrigation  of  the  land. 

All  work  on  this  system,  which  was  begun  in  1912  and  completed 
in  1914,  was  done  under  the  following  contracts : 

No.  454,  with  J.  S.  Penson,  dated  June  14,  1912,  for  structures; 
schedule  6  of  Specifications  No.  209. 

No.  455,  with  J.  E.  Hilton,  dated  June  21,  1912,  for  earthwork  on 
the  main  canal  and  laterals  of  the  first  unit;  schedules  1  to  5  of 
Specifications  No.  209. 
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No-  476,  with  Tebbs  &  Taggart,  dated  December  21,  1912,  for 
earthwork  on  the  main  canal ;  schedule  1  of  Specifications  No.  222. 

No.  478,  with  J.  E.  Hilton,  dated  December  21,  1912,  for  earth- 
work on  main  canal ;  schedule  3  of  Specifications  No.  222. 

With  Buchanan  &  Co.,  by  informal  contract,  for  earthwork  on 
main  canal,  schedule  2  of  Specifications  No.  222. 

No.  509,  with  Heuser  &  Sim,  dated  August  30,  1913,  for  laterals 
and  structures,  second  unit,  schedules  1  to  3  of  Specifications  No.  241. 

NELSON  RESERVOIR. 

Nelson  Beservoir,  located  about  15  miles  northeast  from  Malta,  is  a 
natural  basin,  the  storage  capacity  of  which  is  increased  by  building 
dams  across  depressions  in  the  rim.  At  present  these  dams  have  been 
built  to  give  a  net  storage  capacity  of  27,000  acre-feet,  but  as  required 
they  will  be  enlarged  and  raised  by  successive  stages  to  give  an  ulti- 
mate capacity  of  132,000  acre-feet.  The  reservoir  is  fed  by  Dodson 
South  Cfaixal,  and  the  stored  water  will  be  used  for  the  irrigation  of 
about  50,000  acres  under  the  Nelson  Eeservoir  North  and  South 
Canals  and,  if  required,  for  lands  imder  the  Vandalia  South  Canal, 
the  stored  water  to  be  discharged  into  Milk  River  down  a  concrete 
pipe  drop  and  again  diverted  at  Vandalia  Dam. 

The  work  of  the  first  development  of  the  reservoir  was  done  by 
contract  No.  594  with  the  Security  Bridge  Co.,  dated  November  20, 
1914,  and  is  covered  by  Specifications  No.  282. 

NELSON  RESERVOIR  SOUTH  CANAL. 

Nelson  Reservoir  South  Canal,  with  a  capacity  of  260  second-feet, 
heads  in  Nelson  Reservoir  and  will  irrigate  22,000  acres  of  land  in 
Beaver  Creek  Valley,  near  Ashfield,  Saco,  Beaverton,  and  Hinsdale. 
Work  on  this  system  was  begun  in  June,  1915. 

VANDALIA  DIVERSION. 

Vandalia  diversion  is  66  miles  below  the  Dodson  diversion.  It 
consists  of  a  reinforced  concrete  main  overflow  dam,  with  fixed  crest 
at  elevation  2116  and  an  automatic  movable  crest,  by  which  the  water 
can  be  raised  an  additional  6  feet.  Two  bridge  piers,  which  will 
support  steel  bridges  for  the  movable  crest,  divide  the  overflow  of 
this  dam  into  three  100- foot  lengths.  The  abutments 'are  reinforced 
concrete  retaining  walls  having  a  maximum  height  of  51  feet.  The 
entire  structure  is  supported  on  piles  and  protected  at  the' lower  and 
upper  edges  by  rows  of  sheet  pilmg.  Flanking  the  dam  to  the  north 
there  is  an  auxiliary  spillway  4  feet  high  ana  1,200  feet  long,  with 
crest  at  elevation  2123.  This  spillway  is  also  built  of  reinforced  con- 
crete. 

The  construction  of  the  dam  was  begun  in  May,  1913,  by  Govern- 
ment forces,  and  the  structure,  with  the  exception  of  the  movable 
crest,  was  completed  in  June,  1915.  During  1913  the  south  abutment 
and  .90  feet  of  the  foundation  of  the  dam  were  built  and  the  excava- 
tion and  driving  of  piling  for  the  north  abutment  was  well  under 
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way.  No  serious  difficulties  were  encountered,  but  since  the  excava- 
tion for  the  south  abutment  was  51  feet  deep  and  numerous  piles 
had  to  be  driven,  it  was  impracticable  to  begin  the  actual  construc- 
tion of  the  dam  until  late  in  the  season.  During  1914  the  dam  was 
completed  with  the  exception  of  the  deck  for  one  of  the  bays  and 
the  i)lacin^  of  the  sluice  gates.  During  this  year  the  work  was  delayed 
considerably  by  high  wAter  in  Milk  River,  which  occurred  during 
practically  every  month.  The  excavation  for  the  auxiliary  spillway 
channels  was  done  by  contract  No.  549,  with  James  O'Connor,  dated 
June  8,  1914,  under  Specifications  No.  262.  In  connection  with  the 
building  of  the  dam  it  was  necessary  to  protect  the  Great  Northern 
Railway  embankment,  and  for  this  purpose  2,680  cubic  yards  of  riprap 
were  placed.  Seven  hundred  and  sixty-nine  acres  of  land  were  pur- 
chased for  flowage  purposes. 

VANDAUA  SOUTH  GANAI«. 

The  Vandalia  South  Canal  heads  at  Vandalia  diversion  with  a 
capacity  of  300  second-feet  and  irrigates  22,540  acres  of  land  on  the 
south  side  of  Milk  River  between  Vandalia  and  a  point  opposite 
Nashua.  Headworks  of  this  canal  are  located  in  the  south  abutment 
of  the  dam.  The  principal  features  of  this  system  which  have  been 
built  are  the  metal  flumes,  railroad  culvertSj  concrete-lined  sections 
at  Vandalia  Point,  the  reinforced  concrete  siphons  across  Antelope, 
Brazil,  and  Willow  Creeks,  and  the  canal,  lateral,  and  waste-water 
systems  for  the  irrigation  of  the  land. 

With  the  exception  of  thie  headworks,  outlet  conduit,  and  concrete- 
lined  section  adjacent  to  the  dam,  which  were  built  by  Government 
forces,  this  system  was  built  under  the  following  contracts: 

No.  479  with  Charles  Wilhite  &  Co.,  dated  January  10,  1913,  for 
earthwork,  main  canal,  schedule  2  of  Specifications  No.  226. 

No.  480  with  J.  E,  Hilton,  dated  January  17, 1913,  for  earthwork, 
main  canal,  schedules  1  and  3  of  Specifications  No.  226. 

No.  524  with  Threet  Bros.  &  Jolley,  dated  December  15,  1913,  for 
structures  of  the  first  unit,  fechedule  4  of  Specifications  No.  246. 

No.  525  with  Tebbs,  Taggart,  Jurgens  &  Knipe,  dated  December 
20, 1913,  for  earthwork  on  the  laterals  of  the  first  unit,  schedules  1  to 
3  of  Specifications  No.  246. 

No.  551  with  Threet  Bros.  &  Jolley,  dated  June  27, 1914,  for  struc- 
tures of  the  second  unit,  schedule  2  of  Specifications  No.  263. 

No.  553  with  W.  J.  Hoy  Co.,  dated  June  23, 1914,  for  structures  at 
Vandalia  Point,  Specifications  No.  264. 

No.  566  with  Tebbs.  Taggart,  Jurgens  &  Knipe,  dated  July  7, 1914, 
for  earthwork  on  the  laterals  of  the  second  unit,  schedule  1,  Specifica- 
tions No.  263. 

St.  Kary  Storage  TTnit. 

ST.   MART  CANAL. 

On  July  31,  1906,  proposals  were  opened  for  the  construction  of 
the  first  14  miles  of  the  St.  Mary  Canal.  One  proposal  was  received, 
and  the  bid  being  considered  excessive,  was  rejected.    The  construe- 
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tion  of  the  canal  by  Government  forces  was  then  authorized.  Orders 
were  placed  during  1906  for  machinery.  In  the  spring  of  1907  the 
machmery  was  assembled,  and  excavation  of  the  canal  was  begun. 
During  1911  the  location  of  the  canal  from  the  headworks  to  St.  Mary 
River  crossing  was  changed  on  account  of  imstable  material  encoun- 
tered. Contracts  were  awarded  for  the  remainder  of  the  St.  Mary 
Canal  and  all  of  the  structures.  The  contracts  for  the  earthwork  of 
schedules  1,  8,  and  4  were  awarded  in  July  and  August,  1913,  and  for 
the  earthwork  of  schedules  2a  and  21  and  for  the  concrete  structures 
in  May  and  June,  1914 ;  for  the  steel  pressure  pipes  across  St.  Mary 
River  and  Halls  Coulee  in  September,  1914 ;  and  for  the  highway  and 
pipe  bridge  across  St.  Mary  River  in  March,  1915.  All  contract  work 
was  completed  during  the  calendar  year  1915. 

SHERBURNE  LAKES  DAM  AND  RESERVOIR. 

Surveys  for  the  Sherburne  Lakes  Dam  and  Reservoir  and  founda- 
tion investigations  for  the  dam  were  in  progress  during  1912  and  1913. 
The  plans  of  the  dam  were  approved  and  construction  commenced  in 
June,  1914.  The  dam  will  be  an  earthen  embankment,  83  feet  high  by 
925  feet  long.  A  concrete-lined  spillway  channel  located  at  the  north 
end  of  the  dam  will  have  a  capacity  of  8,000  second-^eet  with  a  free- 
board of  9  feet  on  the  dam.  During  the  fiscal  year  1914  camp  and 
construction  buildings  were  completed  and  the  construction  plant 
assembled.    On  Upper  Sherburne  Lake,  a  large  gravel-screening 

Elant  was  erected.  The  gravel  from  this  plant  is  delivered  at  the  dam 
y  floating  equipment.  The  site  of  the  dam  and  spillway  was  cleared 
and  griibl^d ;  excavation  of  foundation  trenches  was  started,  and  con- 
crete work  on  the  outlet  conduit  and  spillway  channel  was  commenced. 

Board  meetings. 


Subject. 


Place. 


Date. 


Peraoxinel. 


St.  Mary  Canal  axid  reservoirs 

QDtonge  and  diverskm,  St.  Mary  Rirsr. 


Babb,Mont.. 


St.  Mary  Canal 

8t.  Mary  Reservoir  and  Canal. 
Do 


.do. 


.do. 


St.  Mary  Canal  specifications  and  draw- 
ings. 


Do. 


Sherbume  Lakes  Reservoir  and  Dam. 
Excavation  and  structures,  St.  Mary 

Canal, 
fiberbume  Lakes  Reservoir  and  Dam. 


Drops,  Lower  end  St.  Mary  Canal. 
Sberbune  Lakes  outlet  works. . . . 


Helena,  Mont 

....do 

Great  Falls,  Mont. 

I.. ..uO.  ..«•••■•■•< 
I . .  . .QO.  *  .•••■••••< 

>.  ...QO.  a  •■■•••■••< 

Fletcher,  Mont.... 
Portland,  Ore(.... 


Sept.  19,1904 

June  22,1911 
May  22,1912 

Nov.    2,1912 

Sept.  20,1918 

Mar.  15,1914 
May  27,1914 

May  29,1914 

July  26,1914 

Apr.  28,1916 


F.  H.  Newell,  C.  E.  Grunskv. 
Geo.  Y.  Wfsner,  H.  n! 
Savage,  C.  C.  Babb. 

C.  E.  Orunsky,  H.  N.  Sav- 
age, C.  C.  Babb. 

p. C.Hemiy,  H.N. Savage, 
A.  P.  Davis,  A.  J.  WIley3. 

N.  Savage. 
H.  N.  Savage,  C.  P.  WD- 

llams,  Joseph  Wright,  E. 

F.  Tabor. 

D.  C.  Henny,  H.  N.  Savage, 
C.  P.  Williams,  Joseph 
Wrl^t. 

D.  C.  Henny,  H.  N.  Savage. 

A.  J.  WlleyTH.  N.  Savage, 

W.  W.  Schlecht. 
A.  J.  Wiley,  D.  C.  Henny, 

F.   Teiohman,   Chas.   H. 

Swigart,  E.G.  Hopson. 
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Chinook  division, — ^No  work  was  done  on  the  Chinook  division, 
excepting  that  the  topographic  sheets  were  completed,  the  surveys 
having  been  made  during  the  preceding  year. 

Malta  diidsion. — On  Ajiigust  15  a  washout  occurred  around  the 
south  abutment  of  Dodson  diversion  and  a  channel  100  feet  wide  by 
30  feet  deep  was  eroded.  The  rock-filled  timber  crib  forming  this 
structure  was  dismantled  and  replaced  by  a  concrete  abutment  con- 
taining a  4  by  8  foot  sluiceway,  and  an  embankment  built  across  the 
washed-out  channel.  This  work  was  done  by  Government  forces 
and  was  practically  completed  during  January,  1916. 

On  Dodson  South  Canal  contract  No.  5G3  with  the  Security  Bridge 
Co.  for  structures  on  canal  and  laterals  of  the  second  uilit  was  com- 

f>leted  on  August  7, 1915,  and  contract  No.  603  with  James  O'Connor 
or  earthwork,  relocation  at  Dodson  Bridge,  was  completed  on  July 
7,  1915. 

On  Bowdoin  Canal  bids  for  the  excavation  of  the  main  canal, 
first  unit,  were  opened  on  September  20,  1915,  and  contracts  were 
awarded  as  follows : 

No.  659  to  James  O'Connor  for  earthwork,  and  No.  658  to  Jurgens, 
Booth  &  Co.  for  structures  under  Specifications  No.  315.  These  con- 
tracts are  practically  completed.  The  completion  of  the  first  unit 
of  Bowdoin  Canal  is  covered  by  Specifications  No.  327  and  No.  340. 
On  Specifications  No.  327  the  excavation  has  been  awarded  to  L.  W. 
Dotson,  contract  No.  692,  and  the  structures  to  the  Security  Bridge 
Co.,  contract  No.  694.  Bids  were  opened  June  22  for  work  on 
Specifications  No.  340,  but  as  yet  contract  has  not  been  awarded. 

At  Nelson  Reservoir  the  first  development  for  the  storage  of  27,000 
acre-feet,  the  outlet  works,  and  the  drop  to  Milk  River  were  com- 
pleted by  the  Security  Bridge  Co.  on  September  2,  1915.  Work 
on  the  Nelson  Reservoir  South  Canal  was  begun  on  July  8, 1915,  and 
during  the  year  the  entire  main  canal  was  completed,  with  the  ex- 
ception of  a  small  amount  of  excavation  at  the  lower  end  and  some 
of  the  structures.  This  work  was  done  under  the  following  con- 
tracts : 

No.  641,  with  James  O'Connor,  for  earthwork  of  the  first  8  miles. 

No.  651,  with  Winston  Bros.  Co.,  for  earthwork,  schedules  1  and 
E  of  Specifications  No.  309. 

No.  656,  with  Snelson  Bros.,  for  earthwork,  schedule  8  of  Specifica- 
tions No.  309. 

No.  660,  with  Jurgens,  Booth  &  Co.,  for  structures  of  the*  main 
canal.  Specifications  No.  314. 

Glasgow  division, — ^At  Vandalia  diversion  the  placing  of  the  bridge 
seats,  thrust  bars,  and  anchorages,  and  the  changes  required  in  the 
bridge  piers  for  the  movable  crest  were  completed  by  Go-vemment 
forces.  Contracts  Nos.  662  and  664  were  awarded  to  the  Lakeside 
Bridge  &  Steel  Co.  for  bridges  and  operating  mechanisms  for  the 
movable  crest.  Shopwork  on  these  contracts  is  under  way,  but  no 
work  of  erection  has  been  begun.    On  the  Yandalia  South  Canal 
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the  W.  J.  Hoy  Co.  contract  No.  663,  for  work  at  Vandalia  Point,  was 
completed  during  July.  The  completion  of  tiiis  work  was  delayed 
by  sliding  ground,  which  required  drainage. 

ST.  MART  STORAGE  TJNrT. 

St,  Mary  Canal. — ^The  construction  on  the  canal  was  accomplished 
by  contract,  except  the  work  included  in  the  Midwest  Engineering 
Co.'s  suspended  contract  and  the  stretch  of  canal  between  stations 
67  and  80.  which  was  handled  with  Governmant  forces.  The  earth- 
work on  tne  canal,  the  concrete  structures,  one  barrel  of  the  St.  Mary 
River  crossing  and  Halls  Coulee  crossing  pressure  pipes,  and  one 
barrel  of  the  Spider  Lake  Coulee  flume  were  completed.  The  canal 
and  concrete  structures  have  a  capacity  of  850  second-feet.  The 
pressure  pipes  and  flume  have  a  capacity  of  426  second-feet.  The 
second  barrel  of  the  pressure  pipes  and  flume  will  be  installed  when 
additional  water  is  required. 

Sherhume  Lakes  Dam, — At  Sherburne  Lakes  Dam  all  construction 
work  was  accomplished  by  Government  forces.  The  completion  of 
the  dam  was  advanced  during  the  year  from  21  per  cent  to  49  per 
cent  completed.  That  portion  of  the  dam  located  south  of  Swift- 
current  Creek  was  practically  completed.  The  construction  of  the 
outlet  works,  including  the  gate  tower  and  gates,  was  nearly  com- 
pleted. The  upper  portion  of  the  spillway  channel  was  excavated. 
The  total  amount  of  excavation  accomplished  was  68,616  cubic  yards; 
2,467  cubic  yards  of  concrete,  661  cubic  yards  of  paving,  and  10,032 
cubic  yards  of  screened  gravel  were  placed. 

SEEPAGE  AND  DBAINAGE. 

There  are  a  few  areas  on  the  project  which  will  require  drainage 
at  some  future  time,  but  as  yet  no  subsurface  drains  have  been  built. 
Waste-water  ditches  have  been  constructed  to  tap  each  farm,  thereby 
affording  each  water  user  an  outlet  not  only  for  waste  water  but  also 
for  the  drainage  of  his  holding.  Sixty-five  miles  of  waste-water 
ditches  have  been  built. 

ECONOMIES  OF  GOVERNMENT  WOBK. 
ST.  MART  STORAGE  UNIT. 

Logging  'poles  and  saw  logs. — Bids  were  opened  at  Great  Falls, 
Mont.,  on  March  19, 1915.  The  lowest  bid  received  for  poles  for  fuel 
was  for  1,500  cords  at  $3.25  and  2,000  cords  at  $2.75  per  cord.  Gov- 
ernment forces  logged  the  poles  and  cut  them,  by  a  portable  saw 
outfit,  into  short  lengths  at  a  unit  cost  of  $2.66  per  cord.  The  lowest 
regular  bid  received  for  saw  logs  was  for  200,000  feet  board  measure, 
at  $8  per  M.  Government  forces  furnished  the  logs  delivered  on  the 
rollway  at  the  sawmill  at  a  unit  cost  of  $7.53  per  M. 

Sawing  and  surfacing  lumber. — Bids  were  opened  at  Great  Falls, 
Mont.,  on  March  19^,  1915.  The  lowest  bid  received  for  sawing  and 
piling  lumber  was  300,000  feet  board  measure,  at  $8.75  per  M  feet. 
Government  forces  performed  the  work  at  a  unit  cost  of  $5.40  for 
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894,123  feet  board  measure.  The  lowest  bid  received  for  snrfacins 
and  piling  lumber  was  200,000  feet  board  measure,  at  $3  per  M  feet. 
Government  forces  performed  the  work,  198,438  feet  board  measure, 
at  $4.14  per  M  feet.  The  saving  on  sawing  the  lumber  was  $1,420.31. 
The  loss  on  surfacing  the  lumber  was  $226.22,  leaving  a  net  saving 
due  to  work  of  Government  forces  of  $1,194.09. 

Sherburne  Lakes  Dam. — ^As  no  bids  were  requested  for  the  construc- 
tion of  this  work,  money  comparisons  can  not  be  given,  but  it  is  cer- 
tain that  the  changes  made  in  the  gate  tower  and  spillway  designs  as 
the  work  was  in  progress  would  have  proven  extremely  troublesome 
and  expensive  if  the  work  had  been  under  contract. 

Construction  of  St.  Mary  Cancel  between  Stations  67  and  80. — Bids 
were  opened  at  Browning,  Mont.,  August  9, 1915,  for  the  construction 
of  2,300  feet  of  the  St.  Mary  Canal.  This  work  involved  about  27,000 
cubic  yards  of  class  1  excavation.  The  lowest  bid  received  was  Sl\ 
cents  per  cubic  yard.  The  bids  were  rejected  and  the  work  was  done 
with  hired  teams  at  a  unit  cost  of  29  cents  per  cubic  yard. 

OFEBATION  AND  liAINTENANCE. 

During  1915  the  Dodson  North  and  South  Canals  were  operated 
under  water-rental  contracts.  Due  to  the  washout  at  Dodson  division 
no  water  was  available  for  the  North  Canal  after  August  15,  but  water 
from  Peoples  Creek  and  stored  water  in  Point  of  Kocks  Reservoir 
was  available  for  lands  under  the  South  Canal  and  furnished  a  supply 
sufficient  to  meet  the  demands  for  irrigation.  The  first  water  was 
turned  into  Vandalia  South  Canal  on  August  26, 1915,  and  allowed  to 
run  until  October  16,  during  which  time  the  main  canal  and  laterals 
of  the  system  were  primed. 

The  growing  season  of  1915  was  exceptionally  favorable  for  farm- 
ing operations,  due  to  which  the  requirements  for  irrigation  water 
service  were  less  than  anticipated. 

During  1916  the  Dodson  North  and  South  and  the  Vandalia  South 
Canals  were  operated,  and  water  was  delivered  imder  water-rental 
contracts.  Until  June  30  the  entire  supply,  which,  prior  to  the  com- 
pletion of  the  St.  Mary  storage  unit,  is  derived  from  Milk  River,  was 
sufficient  to  meet  all  demands.  Seventy-nine  applications  for  water 
were  received,  covering  an  area  of  4,460  acres. 

During  June,  1916,  water  was  turned  into  the  St.  Mary  Canal  for 
priming  and  puddling  preparatory  to  placing  the  canal  in  operation. 

Historical  review^  MUk  River  project. 


Itam. 


1911 


1912 


1913 


1914 


1915 


19161 


AoreaRefor  which  service  was  prepared  to  supply  water. . 

Acreage  irrigated 

Number  of  farms  irrigated 

ICiles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (acre-feet) 


7,800 

2,074 

29 

30 

11,160 

2,853 

1.38 


7,800 

363 

9 

30 

293 
0.82 


12,800 
2,646 
41 
69 
4,883 
2.349 
0.92 


13,440 
2,201 
36 
53 
4,229 
1,760 
0.80 


40,000 

4,192 

48 

86 

13,041 


45,000 

6,000 

80 

120 

25,000 

4,000 

0.67 


r£gtimat«L 
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As  no  public  notice  announcing  the  opening  of  the  project  has  been 
issued,  no  material  progress  has  been  made  in  settlement,  although 
several  transfers  have  been  made  of  deeded  lands.  There  are  several 
large  holdings  of  land,  but  little  has  been  done  toward  subdividing 
and  selling  the  excess  holdings. 

Settlement  data  of  irrigated  district,  Milk  River  project. 


Item. 


1913 


1914 


1915 


191« 


Total  number  of  tuma  on  prqfect 

Population 

Nomber  of  Irrls^ted  farms 

Operated  by  owners  or  managers.. . 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  In  towns  and  on  farms 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


126 

41 

32 

9 

90 

8 

900 

1,026 

2 

2 

$75,000 

3450,000 

1,400 


60 

130 

37 

25 

12 

120 

8 

1,105 

1,235 

5 

6 

3 

$05,000 

$530,000 

1,700 


101 
210 
43 

20 

10 

140 

3 

1,460 

1,670 

0 

6 

3 

$05,000 

$600,000 

1,800 


108 
400 

88 

60 

20 

210 

5 

4.200 

4,600 

14 

14 

7 

$252,000 

$1,950,000 

<6U 


FBINCIPAI.  CBOFS. 


Grain  occupied  39  per  cent  and  forage  crops  61  per  cent  of  the 
land  cropped  under  irrigation  in  1915.  The  crop  results  from  these 
lands  follow : 

Crop  report  of  irrigated  lands  on  MUk  River  project,  Montana,  year  of  1915, 


Area 

(acres). 

TTntt 
of  yield. 

Yields. 

Values. 

brigated  crop. 

Total. 

Average 
per  acre. 

Per  unit 
of  yield. 

Total. 

Peraora. 

AUUte 

665 

Tons 

1,470 
609 

1,010 
108 

2.2 
22.0 
85.0 
22.0 

r.oo 

.28 

.50 

1.45 

$10,200 

170 

505 

287 

1,150 

0,824 

7,297 

1,751 

1,227 

18,748 

$15.48 

Barley 

23    Bushels... 

29   ...do 

9       .do 

6.06 

Com  Indian 

17.41 

Flax. 

31.90 

Garden.          ..       

10 

1,439 

558 

241 

13 

115.00 

Hay  (other  than  alfolfo) ... . 

Tons 

Bushels... 

1,228 
20,810 

.0 
87.0 

8.00 
.35 

6.83 
13.08 

Pasture  ......•• 

7.27 

Potatoes. 

Busheb... 

2,045 
24,036 

157.0 
27.0 

.60 
.78 

04.38 

Wheat 

805 

...do 

20.95 

Total  aoreaee  cropped 

under  irrigation 

Iirlcated,  notoropped. 

3,887 
305 

Total  and  averagi 

51,240 

13.lt 

Total  Mgated  acreage 

4,192 

ATMS. 

Aoes. 

Ftfrms. 

Percent 

of 
project. 

Total  irrigable  area  lanns  rei 
Total  irrlFAted  area  fums  re 

Mrted - -  — 

18,230 
4,192 
7,004 

101 
48 

71 

7.S 

nortMlr  TTtuffir  rflntel 

contracts. . . 

1.7 

dry  flbrmed. 

S.1 
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Crop  repo^^  of  lands  dry  farmed  on  MUk  River  project,  MontanOy  year  of  1915. 


Crop. 


Aroa 


Unit  of 


(acres).       yield. 


I 


Yields. 


TotaL 


Average 
per  acre. 


Values. 


t>ertiiilt 
of  yield. 


TotaL 


Per  acre. 


Alfalfii 

Barley 

Com,  Indian 

Flax 

Garden 

Hay  (other  than  alfalfa) 

Oats 

Pasture 

Potatoes 

Wheat 

Total  acreage  cropped 
hy  dry  farming 


142 

103 

112 

52 

6 

1,173 

769 

31 

27 

1,512 


4,017 


Tons 

Bushels. 

...do 

...do..... 


84 

8,746 

2,805 

«54 


0.6 
19.0 
25.0 
13.0 


87.00 


.50 
1.45 


Tons 

Bushels. 


23,427 


.7 
30.0 


8.00 
.35 


Bushels.. 
...do 


2,668 
24,087 


M.O 
16.0 


.60 
.78 


8588 

1,049 

1,403 

948 

825 

6,624 

8,199 

155 

1,601 

18,788 


84.14 
5.43 
12.52 
18.24 
137.50 
5.65 
10.66 
5.00 
59.29 
12.43 


Total  and  average. 


40,180 


10.00 


Areas. 


Acres. 


Farms. 


Peroont 

of 
project. 


Total  irrigable  area  ftirms  reported 

Total  irrigated  area  f^ms  reported:  Under  rental  contracts. . 
Total  cropped  area  iiSLrms  reported,  irrigated  and  dry  farmed 


18,230 
4,192 
7,904 


101 
48 
71 


7.3 
1.7 
3.1 


FINANCIAL  STATEliENT. 

[Financial  statement  in  detail,  showlngr  assets,  liabilities,  reserres,  and  capital,  given  In 

appendix,  p.  710.] 

Feature  costs  of  Milk  River  project  to  June  SO,  1916. 


Features. 


Subfeature. 


Principal 
feature. 


Examinations  and  surveys 

Storage  system  (Nelson  Keservoir) . 
Canal  system: 

Ashfleld  Canal 

Bowdoin  Canal 

Chinook  Canal 

Bodsbn  diversion 

Bodson  North  Canal 

Dodson  South  Canal 

Nelson  Reservoir  South  Canal.. 

Vandalia  South  Canal 


Lateral  system: 

Ashfleld  G&nal 

Bowdoin  Canal 

Dodson  North  Canal 

Dodson  South  Ckinal 

Nelson  Reservoir  South  Canal.. 
Vandalia  South  Canal 


Flood  protection  (Vandalia  South  Canal).. 
Farm  units: 

Dodson  North  Canal 

Dodson  South  (3anal 

Vandalia  South  Canal 


improvements  and  land: 


Wagner  camp.  

Ifana  headquarters 

Nelson  Reservoir  South,  operation  uid  maintenance. 
Palslesr  camp 


Telephone  system 

Operation  and  matntwanoe  during  oonstruotion. 
Plant  aooounts 


Gross  cost  of  oonstruoMon  to  June  30, 1916 . . 
Less  revenues  earned  durtog  oonitmotion  period: 

Rental  of  buildings. 

Rental  of  graxing  sad  f^nntng  lands. 

Rental  of  irrigation  water 

Contnoton' freight  retands 


879.13 

51.295.39 

5,063.25 

250,529.49 

207,466.50 

690.317.12 

97,030.28 

801,048.80 


25.33 
11.808.63 
110,745.42 
131,846.28 
12.627.62 
111,124.55 


6,001.05 
7,777.19 
1,748.75 


4,232.84 

13,874.71 

834.75 

10.95 


1,743.13 
1,769.00 

»;&n 


8101.052.81 
45,744.58 


2,111,829.96 


878, 177. 88 
1,187.77 


15,526.99 


18,953.25 

457. 16 
51,015.21 
17,754.38 

2,741,609.94 
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Featfdre  costs  of  Milk  River  project  to  June  SO,  1916 — Continued. 


Featurtt. 

0 

SubCeatuie. 

Prinoipai 
fBaturT 

1.688  reTeniMS  earned  dmini;  oonstraction  period— Continued. 

Forfeitures  by  defaulting  bidders  and  contractors 

81.865.26 
1239.78 

168.15 
8,901.52 
3,697.17 

470.01 

Sale  of  town  site  lots 

Other  revenues ,  nnolaiwlfled 

Ftofiton  messhouse  operations 

Profit  on  hospital  operations 

861.44S.72 

Net  cost  of  oonstmotion  of  project  to  June  30, 1916 

2,680,254.22 

i  Deduct. 
Feature  ooete  of  St.  Mary  storage  unit  to  June  SO,  1916. 


Featurea. 


Snbfeature. 


Principal 
.    feature. 


Examination  and  smrcTB-  • 


Storages 

Preliminary  and  saneral  work.. 
Sherburne  Lakes  Dam . 


Oanal  system: 

Preliminary  and  general  work. , 

Temporary  headworks,  Kennedy  Creek 

Diversion  dam  and  headworks , 

Diversion  dam,  Swlftcurrent  Creek 

Main  canal 

Spider  Lake  Coulee  Flume 
ridges,  highway  across  main  canal , 

Control  check  gate,  station  615+20 

Control  check  gate,  station  91 

Drops 

Siphon,  St.  Mary  River  Crossing 

Siphon,  Halls  Coulee  Crossing 

Kennedy  Creek  control  check  and  sluice  gates. 

Kennedy  Creek  Croesing 

Wasteway.  sluice  gate,  station  884. 

Culvert,  Powell  Creek  Crossing 

Culverts  east  of  Cow  Creek 

Culverts,  Cow  Creek 

Coalmine 

Administrative  general  expense 

Lateral  system: 

Preliminarv  and  general  work 

XJphams  ditch 

Administrative  general  expense 

Flood  protection: 


Preliminary  andgeneral  work.. 

Kennedy  Qreek  Dike 

Earth  dikes,  stations  372  and  380. 


Administrative  general  expense. 

Permanent  improvements  and  land: 

Buildings 

Roads 

Bridges 

Water  system 

Administrative  general  expense 

Telephone  system 

Operation  and  maintenance  during  construction. 
Piismt  accounts 


Oross  cost  of  construction  of  project  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  telephones  and  tolls 

Contractors' neight  refunds 

FdfeituTes  by  deCftulting  biddos  and  contractors 

Other  revenues,  undassmed 

Loss  on  messhouse  operations 

Profit  on  meroantile  store  operations 

Profit  on  hospital  operations , 


Net  coat  of  construction  of  project  to  June  30, 1916. . . 

1  Deduct 


867,877.72 
288.277.66 


132,249.86 

1,107.74 

62,570.38 

83,288.23 

702,420.63 

36,177.87 

11.488.06 

12,516.80 

7.864.40 

82,821.45 

121,990.36 

34,855.30 

13.238.42 

30,792.51 

10,703.65 

7,389.13 

15,853.74 

4,972.22 

3,374.02 

8,911.85 


102.17 

1,066.78 

.86 


607.20 

38,062.96 

967.38 

8.08 


5,321.15 

111,575.30 

87,520.04 

5,322.76 

550.51 


14,774.98 

684.95 

6,499.10 

1,893.23 

8.50 

13,802.88 

4.604.34 

2,270.14 


847,118.46 


806,160.88 


1,874,086.51 
1,169.81 

34,660.63 


160,308.76 
11,830.75 
15,960.83 
96,573.94 


3,067,849.66 


37,02180 


3,060,836.75 
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EMtimated  cost  of  contemplated  work,  MUk  River  project,  during  fiscal  year 

1917. 


Features. 


8ab- 

feators. 


Prindpal 
feature. 


ExamfaiatiQii  and  sarveys: 
Hydrographlc  surveys. 
Inyefltigatians 


Storace  system: 

Nelson  Reserroir 

Beaver  Creek  Reservoir. 


Cana]  system: 

MlaoeUaneoos,  InstalUng  gates,  etc.. 

Bowdoin  Canal 

Nelson  Reservoir  Sooth  Canal 

Vandalia  South  Canal 


Lateral  system: 

General  preliminary  work ■, , 

Bowdoin  Canal , 

Nelson  Reservdr  sooth  laterals 

Drainage  system:  Oeneral  and  preliminary  work. 

Flood  proteotlan  (general) 

Farm  units  (general) . 


Permanent  improvements  and  land  (Eenetal) . 
Telephone  sysfem/Malta  to  podaon  i^anai) . . . 


ktloo  and  maintenance  (water  rental) . 


Mercantile  stores . , 
Hospitals 


Total. 


13,500 
1,000 


2,100 
700 


2,7» 
11,250 
20,300 
45,000 


3.200 
54,000 
192,800 


14.500 
2,800 

70,800 


280,000 
500 
500 

8,200 
1,200 
4,500 

000 

150 
750 


868,800 


Estimated  cost  of  contemplated  work,   8t.   Mary  storage  unit,   Milk  River 
project,  during  flsccU  year  1917, 


Features. 


Sob- 
featore. 


Prindpal 
featore. 


Examination  and  sorveys: 
Topographic  surveys. . . 
Stream  gaging 


Stocage^ 

SherbumA  Lakes  Reservoir  Dam. 
Sherborne  Lakes  Reservoir  spillway. 

Permanent  improvements  and  land: 

Buildings 

Roads 

Purchase  of  rights  of  way 


Telephone  system  (oonstruotion  of  20  miles  of  metallic  circuit  telephone  line).. 
Operation  and  maintenanoe  dtiring  construction  (water-rental  bass): 

Operatian 

Vfth^tfmynflA     _  _,»,  m  li  1 1 

Messes. 


Mercantile  stores. 
Hospitals , 


Total. 


81,400 
1,400 


132,800 
120,000 


000 
10,000 
6,400 


4,700 
16,300 


82,800 
282,800 


16^000 
8,700 


21,000 
13.00C 
1,000 
2,000 

812,800 
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Chables  p.  Wiluams,  senior  engineer,  Fort  Shaw,  Mont. 
LOCATION. 

CSounties :  Teton,  Lewis  and  Olark,  Ghoteau,  Cascade. 

Townships :  20  to  25  N.,  Rs.  6  E.  to  8  W.,  Montana  meridian. 

Railroad :  Great  Northern. 

Railroad  stations  and  estimated  population  January  1,  1916 :  Vaughn ;  *  Lar- 
gent;*  Sun  River,  36;  Fort  Shaw,  51;  Simms,  86;  Riebling;*  Gllman,  240; 
Power,  52 ;  CJordova ;  *  Sloan ;  *  and  Bole,  120. 

WATEBr  SUPPLY. 

Source  of  water  supply :  Sun  River  and  tributaries,  Deep  Creek,  Bowl  Creek, 
and  Basin  Creek. 

Area  of  drainage  basins:  Sun  River,  1,070  square  miles;  Deep  Creek,  260 
square  miles ;  Bowl  Creek,  9  square  miles ;  Basin  Creek,  15  square  miles. 

Annual  run-off  in  acre-feet:  North  Fork  of  Sun  River,  near  Augusta,  1905- 
1915,  maximum,  808.000;  minimum,  327,000;  mean,  600,000.  Willow  Creek, 
near  Augusta,  1906-1915,  maximum,  35,300 ;  minimum,  8,000 ;  mean,  19,300.  Sun 
River,  at  Sun  River,  1906-1912,  and  at  Fort  Shaw,  1913-1915,  maximum, 
1,080,000;  minimum,  360,000;  mean,  729,000.  South  Fork  of  Sun  River,  near 
Augusta,  1905-1915,  maximum,  139,000;  minimum,  28,000;  mean,  68,200. 

AGBICXTLTTJBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916 :  16,322 
acres. 
Area  under  water-right  applications,  season  of  1916 :  11,129  acres. 
Area  under  rental  contracts,  season  of  1916 :  40  acres. 
Area  having  vested  water  rights :  218.3  acres. 

Tjength  of  irrigating  season :  From  May  16,  to  October  10,  163  days. 
Average  elevation  of  irrigable  area :  3,700  feet  above  sea  level. 
Rainfall  on  irrigable  area :  For  28  years  average,  11  inches ;  1915,  16.2  inches. 
Range  of  temperature  on  irrigable  area :  —40*  to  100°  F. 
Character  of  soil  of  irrigable  area :  Sandy  loam,  clay,  adobe,  and  alluvium. 
Principal  products :  Hay,  grain,  and  vegetables. 
Principal  markets:  Great  Falls,  Seattle,  St.  Paul,  Minneapolis,  and  Chicago. 

LANDS  OPENED  FOB  IBBIGATION. 

Dates  of  public  notices :  March  26,  1908 ;  November  19,  1910 ;  March  28.  1911 ; 
March  2  and  July  13,  1912;  June  23,  1913;  September  24,  1914;  March  20  and 
March  26,  1915 ;  and  January  15,  1916. 

Location  of  lands  opened :  Tps.  20  ami  21  N..  Rs.  1  to  3  W.,  Montana  meridian. 

Present  status  of  irrigable  lands  opened :  10,496.09  acres  entered  subject  to 
the  reclamation  act;  2,249.82  acres  open  to  entry;  268.34  acres  State  land; 
1,715.78  acres  in  private  ownership  which  have  not  applied  for  water,  633.11 
acres  in  private  ownership  which  have  applied  for  water ;  218.3  acres  in  private 
ownership  under  vested  water-right  contracts;  320  acres  in  town  sites;  420.3 
acres  in  reservations  other  than  town  sites. 

Limit  of  area  of  farm  units :  160  acres. 

Duty  of  water :  2  acre-feet  per  acre  per  annum  nt  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $30  and  $36. 

Annual  operation  and  maintenance  charge:  For  the  irrigation  year  1015,  90 
cents  per  acre  of  irrigable  land  entitling  the  water  user  to  one  acre-foot  of 
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water  per  acre,  with  an  additional  charge  of  75  cents  for  each  additional  acre- 
foot  of  water  used.  For  the  season  of  1916,  $1.10  per  acre  of  irrigable  land 
entitling  the  water  user  to  1.5  acre-feet  of  water  per  acre  with  an  additional 
charge  of  50  cents  for  each  additional  acre-foot  of  water  used. 

CHBONOLOGICAL  SXTMMABY. 

Reconnoissance  made  and  preliminary  surveys  begun  iu  1905. 
Construction  recommended  by  board  of  engineers  February  13,  1906. 
Construction  authorized  by  Secretary  February  26,  1906. 
Fort  Shaw  Main  Canal  completed  July,  1908. 
First  irrigation  by  Reclamation  Service  season  of  1909. 
Fort  Shaw  unit  completed  December,  1909. 

Willow  Creek  Dam  completed,  present  development,  November  7, 1911. 
Sun  IMver  Diversion  Dam  completed  March,  1915. 

Entire  project  39.1  per  cent  completed  June  30,  1916.  (Based  on  the  ratio  of 
expenditures  to  date  to  estimated  cost  of  complete  works  for  174,000  acres.) 

IBBIGATION  FLAN. 

The  irrigation  plan  of  the  Sun  River  project,  so  far  approved,  provides  for 
the  storage  of  water  in  Sun  River  storage  reservoir  on  the  North  Fork  of  Sun 
River,  in  the  Willow  Creek  Reservoir  on  Willow  Creek,  and  in  Pishkun  Reser- 
voir north  of  Sun  River;  the  diversion  of  water  from  the  North  Fork  of  Sun 
River  through  a  supply  canal  for  the  Pishkun  Reservoir;  the  diversion  of 
water  from  Sun  River,  supplemented  by  stored  waters  released  from  Sim  River 
storage  and  Willow  Creek  Reservoir,  into  a  canal  system  watering  lands  mainly 
in  the  abandoned  Fort  Shaw  Military  Reservation ;  and  the  diversion  of  water 
from  Pishkun  Reservoir  into  the  Sun  River  Slope  Canal,  supplying  water  for 
lands  on  the  north  side  of  Sun  River. 

Possible  future  development  may  include  the  diversion  of  water  from  Bowl 
and  Basin  Creeks,  tributaries  of  Flathead  River,  acra<*s  the  Continental  Divide 
to  Sun  River  drainage;  the  diversion  of  water  from  the  North  Fork  of  Sun 
Riv^r  into  a  supply  canal  for  Willow  Creek  Reservoir;  the  diversion  of  flood 
waters  from  Deep  Creek  into  Pishkun  Reservoir;  the  construction  of  a  reser- 
voir on  Muddy  Creek  and  of  a  canal  system  leading  therefrom  for  the  irriga- 
tion of  lands  lying  on  the  north  side  of  Sun  River  in  the  vicinity  of  Vaughn  and 
Manchester ;  the  storage  of  water  in  Benton  Lake  Reservoir  for  the  irrigation 
of  lands  lying  north  of  Great  Falls ;  and  the  diversion  of  water  from  the  Sun 
River  for  the  irrigation  of  lands  lying  west  of  Great  Falls. 

The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  water 
arising  within  the  project  and  proposes  to  use  such  water  in  connection  th/sre- 
wlth. 

The  Fort  Shaw  unit,  the  Willow  Creek  Reservoir  (first  development,  16,700 
acre-feet),  the  Pishkun  Supply  Canal,  except  Sun  River  crossing  and  a  short 
reach  of  canal  lining  (first  development  of  J, 000  second-feet),  and  the  Sun  River 
Slope  Canal  (first  development  of  5(X)  second-feet)  have  been  completed.  The 
Sun  River  crossing  Is  under  construction  and  will  be  completed  this  working 
season.  The  three  main  canals  of  the  Greenfields  division,  namely,  the  Green- 
fields, South  Greenfields,  and  Mill  Coulee  Canals,  covering  about  75,000  acres, 
have  been  excavated.  The  lateral  system  for  about  25,(XX)  acres  under  the 
Greenfields  Canal  is  being  constructed  under  contract. 

SXTMMABY  OF  QENEBAL  DATA  FOB  SUN  BIVEB  FBOJECT  TO  JUNE 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 174, 022 

Public  land  entered,  June  30,  1916 46,434 

Public  land  open  to  entry  June  30.  1916 2,312 

Public  land  withdrawn,  June  30,  1916 36,078 

State  land,  June  30,  1916 ^ 12,  546 

Private  land,  June  30,  1916 76, 652 

Acreage  service  could  have  supplied  season  of  1915 16.346 

Estimated  addition  in  fiscal  year  1917 24,675 

Estimated  acreage  service  can  supply  July  1,  1917 41, 021 
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Areas — Continued. 

Acreage  actually  Irrigated,  reason  of  1915 4,261 

Acreage  cropped  under  irrigation,  season  of  1915 ^0, 665 

Acreage  dry  farmed,  season  of  1916 839 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $115,129 

Value  of  irrigated  crops  per  acre  cr.)pped $17.29 

Value  of  dry-farmed  crops,  season  of  1915 $12,258 

Value  of  dry-farmed  crops,  per  acre  cropped $14. 60 

Finances : 

Estimate<l  cost  of  completed  projectJ $8,250,000 

Total  construction  cost  to  .Tune  30,  1916 $3,094,611.45 

Per  cent  complete,  June  30,  1916 39.1 

Appropriation  for  fiscal  year  1917.  total $205,000 

Allotment  for  construction,  fiscal  year  1917 $206,000 

Estimated  per  cent  complete  June  30,  1917 40 

Announce<l  construction  charges  per  acre $30-$36 

Appropriation,  fiscal  year  1916 $1,000,000.00 

Expenditures  during  fiscal  year  chargeable  to 
1916  appropriation — 

Disbursements $576, 241.  58 

Transfers 27, 894. 07 

$604, 135.  65 

Registered    liabilities    chargeable  to   1916 

appropriation 59, 138. 07 

Contract  obligations  wholly  covered  by  1916 

appropriation 78, 444. 12 

Estimated  enginering  expenses  on  contract 
work  wholly  covered  by  1916  appropria- 
tion  . 10, 600. 00 

$752, 312. 84 

Unencumbered  balance,  July  1,  1916 $347,687.16 

Repayments : 

Construction  charges — 

Accrued  to  June  30,  1916 $100,406.05 

Collected  to  June  30,  1916 $97,592.80 

Uncollected.  June  30,  1916 $2, 813. 25 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $43,721.03 

Collected  to  June  30,  1916 $41,619.26 

Uncollected,  June  30,  1916 $2,101.77 

Water-rental  charges  accrued  to  June  30,  1916 $497.79 

Drainage:  Estimated  acreage  damaged  by  seepage  to  June  30, 

1916 2,300 

HISTORY  OF  CONSTBXTCTIOK  AND  ENGINEEBINQ  FEATURES. 

WILLOW  CREEK  DAM. 

Proposals  for  the  construction  of  Willow  Creek  Dam  and  outlet 
works  were  requested  for  opening  on  March  15,  1907.  No  proposals 
were  received,  and  the  construction  of  this  feature  by  Government 
forces  was  authorized  on  April  29, 1907.  The  plans  for  Willow  Creek 
Dam  provide  for  an  earth-fill  structure,  with  a  crest  length  of  1,045 
feet  and  a  maximum  height  of  about  110  feet.    The  downstream  face 

'  Some  of  the  irrigable  lands  cropped  were  not  irrigated  on  account  of  the  unusuallj 
large  ralnfaU. 
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has  a  slope  of  2  to  1  and  the  upstream  face  has  a  slope  of  3  to  1  and 
is  riprapped  with  a  2-foet  thickness  of  loose  gravel  and  bowlders. 
The  controlling  works  consist  of  a  tunnel,  gate  chamber,  gate  shaft, 
and  gate  house. 

During  1907  the.  tunnel  was  driven,  excavation  for  the  gate  shaft 
was  made,  and  the  concrete  lining  ox  the  tunnel  was  placed.  The 
contract  for  the  circular  sluice  gate,  wall  pipe,  shaft  for  gate,  shaft 
guides,  and  gate  stand  for  the  outlet  tunnel  was  awarded  in  April, 
1907,  and  the  work  was  completed  in  March,  1910. 

In  the  latter  half  of  1910  a  steam  shovel  was  purchased,  locomotives 
and  dump  cars  were  transferred  from  the  Umatilla  project,  and  the 
construction  of  the  embankment  was  begun  by  train  haul.  The  con- 
crete stilling  basin  at  the  outlet  of  the  tunnel  was  completed  in  Sep- 
tember, 1910.  Construction  of  the  embankment  was  continued  until 
January  1,  1911,  when  work  was  suspended  on  account  of  frost.  At 
that  time  the  upstream  portion  of  the  dam  had  been  built  to  a  height 
of  about  20  feet  above  the  tunnel  intake. 

During  the  winter  of  1910-11  the  plant  was  overhauled  and  riprap 
was  placed  on  the  upstream  face  or  the  dam.  Construction  or  the 
embankment  was  resumed  in  April,  1911,  and  continued  with  minor 
interruptions  until  the  completion  of  the  dam.  In  May,  1911,  the 
methoa  of  transporting  material  in  cars  was  changed  to  that  of  haul- 
ing in  dump  wagons,  and  a  new  borrow  pit  was  opened  south  of  the 
dam,  which  reduced  the  length  of  haul  to  about  700  feet.  During 
the  period  when  material  was  being  hauled  in  dump  cars  the  faces  of 
the  dam  were  kept  higher  than  the  middle,  a  pool  of  water  was  kept 
on  the  top  of  the  embanlonent  and  the  material  was  dumped  into  this 
pool  and  spread  by  a  stream  from  a  hose.  When  the  material  was 
hauled  in  dump  wagons  it  was  dumped  in  rows,  spread  in  layers, 
sprinkled  with  a  hose,  and  rolled  with  a  10-ton  traction  engine  and 
with  a  roller  of  railway  car  wheels.  The  layers  were  4  to  6  inches 
thick  after  rolling.  Rock  in  excess  of  4  by  4  by  3  inches  was  removed 
from  the  embanlonent  and  was  used  as  riprap.    The  dam  was  com- 

Eleted  to  the  height  required  by  first  development,  70  feet  maximum 
eight  above  stream  bed,  in  November,  1911,  and  stores  16,700  acre- 
feet,  with  water  surface  10  feet  below  the  crest. 

FOBT  SHAW   CANAL  SYSTEM. 

Proposals  for  the  construction  of  the  Fort  Shaw  Canal  system 
were  opened  on  April  8,  1907.  The  specifications  provided  for  five 
divisions  of  the  work,  each  containing  separate  schedules  for  ex- 
cavation and  for  structures.  Division  1  included  about  6  mUes  of 
main  canal  from  the  headworks  to  the  east  end  of  Simms  Creek 
siphon;  division  2  included  about  6  miles  of  canal  from  the  east 
end  of  Simms  Creek  siphon  to  the  end  of  the  main  canal;  division 
8  included  about  21  miles  of  laterals  and  sublaterals;  division  4  in- 
cluded about  39  miles  of  laterals,  sublaterals,  and  waste- water 
ditches;  and  division  5  included  about  24  miles  of  laterals  and  sub- 
laterals.  Separate  contracts  were  entered  into  for  the  excavation  on 
each  division.  No  proposals  for  the  building  of  structures  were 
received,  and  on  April  29, 1907,  authority  was  granted  for  executing 


Digitized  by  VjOOQIC 


MONTANA,   SUN   RIVEB  PEDJECT.  229 

ihis  work  by  Government  forces.  Practically  all  the  work  of  ex- 
cavation and  construction  on  the  canal  system  was  completed  by 
June  30,  1908. 

NORTH  SIDE  IRRIGATION  SYSTEM. 

The  plan  for  the  irrigation  of  lands  on  the  north  side  of  Sun 
River  provides  for  the  diversion  of  water  on  at  the  lower  end  of 
Sun  River  Canyon  into  the  Pishkun  Canal,  through  which  water 
will  be  conveyed  to  Pishkun  Reservoir.  Water  will  be  delivered 
from  the  reservoir  into  the  Sun  River  Slope  Canal,  through  which 
it  will  be  conveyed  to  the  irrigable  lands.  The  Spring  Valley  divi- 
sion lies  directly  under  the  lower  reach  of  the  Sun  River  Slope  Canal. 
The  Sun  River  Slope  Canal  will  deliver  water  at  the  upper  or  wes- 
terly end  of  the  Greenfields  division,  whence  it  will  be  carried  to 
the  various  parts  of  this  division  through  the  Greenfields,  South 
Greenfields,  and  Mill  Coulee  main  laterals.  At  least  a  portion  of 
the  Greenfields  Lake  unit  also  will  be  supplied  with  water  by  the 
Sun  River  Slope  Canal. 

Pishkun  Canal  is  12^  miles  in  length  and  was  designed  to  have  an 
ultimate  capacity  of  2,500  second-feet.  It  has  been  constructed  to  a 
capacity  of  1,OOhO,  but  in  such  maimer  as  to  permit  enlargement  to 
the  designed  ultimate  capacity.  Water  will  be  diverted  into  the 
Pishkun  Canal  by  means  of  the  Sun  River  Diversion  Dam,  an  arched 
concrete  dam  97  feet  in  height  above  low  water.  The  diverted  water 
will  be  conveyed  first  through  tunnel  No.  1,  700  feet  in  length,  and 
situated  on  the  south  side  of  Sun  River,  thence  through  a  concrete 
conduit,  860  feet  in  length,  rectangular  in  section  and  constructed 
in  cut  and  cover,  and  thence  in  open  canal  to  the  Sun  River  Crossing 
where  the  water  will  be  carried  across  the  Sun  River  in  a  wood-stave 
pipe,  supported  where  it  crosses  the  river  channel  by  a  steel  bridge 
consisting  of  two  spans,  each  110  feet  in  length.  This  bridge  will 
serve  also  as  a  highway  crossing.  The  siphon  will  have  concrete 
intake  and  outlet  structures.  The  principal  structures  on  the  Pish- 
kun Canal  below  Sun  River  crossing  are  a  combined  spillway,  waste- 
way,  and  culvert  at  Green  Timber  Gulch,  Tunnels  Nos.  2  and  8,  the 
drop  into  Arnold  Coulee  and  the  drop  into  Pishkun  Reservoir  at  the 
end  of  the  canal. 

The  Sun  River  Slope  Canal  is  84  miles  in  length  and  was  designed 
to  have  an  ultimate  capacity  of  1,000  second-feet.  The  canal  has 
been  excavated  to  a  capacity  of  600  second-feet,  but  all  structures 
have  been  built  for  the  designed  ultimate  capacity  with  a  view  to 
the  enlargement  of  the  excavated  canal.  The  principal  structures  on 
the  canal  are  the  controlling  works  at  Pishkun  Reservoir  and  the 
first  and  second  drops  into  Big  Coulee. 

X7SE  OF  ELECTRIC  ENERGY. 

Under  contract  dated  February  19,  1913,  electric  energy  is  pur- 
chased by  the  United  States  from  the  Great  Falls  Power  Co.  for  use 
in  construction.  The  contract  with  the  power  company  provides  for 
a  miTiiTmim  total  payment  by  the  United  States  of  $60,000  during  six 
years  after  the  contract  became  effective.  The  total  use  imder  the 
contract  to  June  80,  1916,  amounted  to  about  $20,000.    The  power 
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company  has  constructed  a  transmission  line,  about  75  miles  in 
length,  from  its  Rainbow  Falls  plant  to  the  site  of  the  Sun  River 
Diversion  Dam  and  delivers  energy  to  the  United  States  at  three 
substations  along  this  line.  The  United  States  has  constructed  a 
transmission  line  connecting  with  the  various  substations  and  ex- 
tending along  the  canal  line  and  has  sold  power  to  contractors  at 
from  1  cent  to  1.2  cents  per  kilowatt-hour. 

SUN   RIVER  DIVERSION   DAM. 

From  April  to  December,  1911,  diamond-drill  borings  were  made 
on  the  North  Fork  of  Sun  River  just  above  the  mouth  of  Sun  River 
Canyon  to  determine  the  suitability  of  the  site  for  the  construction 
of  an  arched  concrete  diversion  dam  for  the  diversion  of  water  into 
the  Pishkun  Supply  Canal.  Late  in  the  fall  of  1912  a  temporary 
camp  was  established  on  the  flat  below  the  dam  site.  A  contract 
was  entered  into  with  John  L.  B.  Mayer  of  Augusta  to  cut  and 
manufacture  on  Beaver  Creek,  about  9  miles  above  the  dam  site, 
lumber  required  for  a  camp,  temporary  flume,  forms,  and  miscel- 
laneous uses.  Delivery  of  lumber  commenced  in  December,  1912. 
The  construction  of  a  camp  to  accommodate  construction  labor  for 
the  dam  was  started  immediately.  In  May,  1913,  construction  was 
begim  of  a  temporary  diversion  iflume  about  1,500  feet  long  to  carry 
the  river  from  the  lower  falls  above  the  dam  site  through  the  can- 
yon to  the  open  channel  below.  This  was  completed  in  September, 
1913,  and  work  was  begun  immediately  thereaiter  on  stripping  the 
foundation.  Water  seeping  through  the  temporary  diversion  dam 
and  back  seepage  from  the  river  below  was  pumped  into  the  flume 
by  an  electrically-driven  centrifugal  pump.  Gravel  and  sand  for 
concrete  were  obtained  from  a  pit  on  the  south  side  of  the  river  a  mile 
above  the  dam.  The  excavation  for  the  foundation  was  completed 
in  December,  1913,  and  about  1,000  cubic  yards  of  concrete  were 
placed  in  the  base  bringing  the  dam  up  to  a  point  about  10  feet  above 
the  sill  of  the  lower  temporary  outlet  gate.  Water  then  was  turned 
through  this  outlet,  the  temporary  flume  was  dismantled,  and  opera- 
tions were  suspended  until  July,  1914. 

In  July,  1914,  after  high  water  had  gone  dow^n  the  top  of  the  con- 
crete in  the  base  of  the  dam  was  cleaned  and  chipped,  a  new  con- 
crete plant  erected  at  a  point  high  enough  to  complete  the  dam,  and 
a  new  derrick  erected  adjacent  to  the  south  pier.  Concreting  was 
resumed  in  August,  1914.  The  dam  was  constructed  to  a  height  of 
10  feet  above  the  gate  sill  of  the  upper  temporary  outlet,  after  w4iich 
the  lower  temporary  gate  w^as  closed  and  the  lower  temporary  outlet 
conduit  filled  w4th  concrete.  The  placing  of  concrete  in  the  dam  was 
completed  in  November,  1914.  Forms  were  removed  and  the  con- 
struction plant  dismantled  during  the  winter.  All  work  on  the  dam 
was  completed  in  March,  1915.  The  upper  outlet  gate  was  closed 
and  water  turned  over  the  crest  of  the  dam  in  April,  1915.  " 

TUNNEL  NO.   1. 

Tunnel  No.  1  (693  feet  long)  was  constructed  by  Government 
forces.  Work  was  begun  from  the  lower  portal  in  October,  1913, 
Excavation  was  in  sound  limestone  with  a  dip  of  about^5°  and  a 
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strike  about  normal  to  the  line  of  the  tunnel.  The  tunnel  was  driven 
with  a  bottom  heading  about  8  feet  wide  and  8  feet  high,  taking 
down  the  top  and  remaming  side  about  25  to  50  feet  behind  the  head- 
ing. One  drilling  shift  and  one  mucking  shift  were  continued 
through  the  winter  and  the  tunnel  was  holed  through  and  trimmed 
in  April,  1914.  This  tunnel  when  completed  will  nave  a  concrete 
lining  and  will  be  of  horseshoe  section,  having  a  net  diameter,  except 
for  a  small  reach  at  its  upstream  end,  of  11  feet.  Lining  will  not 
be  placed  until  it  is  necessary  to  increase  the  carrying  capacity  of  the 
tunnel.  The  construction  of  the  concrete  headworks  at  the  portal 
of  tunnel  No.  1  and  lining  with  concrete  of  40  linear  feet  at  the 
lower  end  of  the  tunnel  were  done  during  the  winter  of  1914r-15  and 
completed  in  February,  1915. 

PISHKUN  SUPPLY  CANAL,  SUN  RIVER  SLOPE  CANAL,  AND  TUNNELS  2  AND  3. 

On  December  8,  1914,  proposals  were  received  under  specifications 
283  for  the  construction  of  the  Pishkun  Supply  Canal  from  the 
lower  end  of  tunnel  No.  1  at  station  8+60  to  station  88+53  at  Sun 
River  crossing.  The  Bates  &  Rogers  Construction  Co.,  of  Spokane, 
Wash.,  were  low  bidders  and  the  work  was  awarded  to  them  for  an 
estimated  amount  of  about  $40,000;  contract  No.  610  for  the  work 
was  dated  January  19,  1915.  This  work  consisted  of  about  800 
linear  feet  of  rectangular  concrete  conduit,  about  2,000  feet  of  open- 
cut  canal  in  heavy  gravel,  and  a  concrete  lip  spillway  and  discharge 
channel.  Work  was  begim  in  March,  1915,  on  the  excavation  for 
the  conduit.  The  major  portion  of  the  excavation  was  performed 
with  a  drag-line  excavator  built  on  the  job  and  operated  with  com- 
pressed air  from  the  United  States  Reclamation  Service  compressor 
plant.  The  work  was  delayed  considerably  by  heavy  rains  and 
scarcity  of  labor,  but  was  completed  without  serious  difficulty  in 
August,  1916.  Contract  payments  under  this  contract  amounted  to 
$31,390.05. 

On  April  30, 1913,  proposals  were  received  under  specifications  232 
for  the  excavation  of  the  Pishkun  Supply  Canal  from  Sun  River 
crossing  to  Pishkun  Reservoir,  the  driving  and  lining  of  tunnels  on 
that  canal,  and  the  excavation  of  the  Sun  River  Slope  Canal.  On 
September  17,  1913,  contract  covering  this  work  was  executed  with 
MacArthur  Bros  Co.,  of  New  York,  for  an  estimated  total  amount  of 
about  $860,000.  Construction  was  begun  on  schedule  4  early  in  Oc- 
tober, 1913,  and  continued  without  material  interruption  until  the 
completion  of  the  schedule  in  September,  1914.  This  schedule,  com- 
prising the  Greenfields  division  of  the  Sun  River  Slope  Canal,  con- 
sisted of  5  miles  of  sidehill  work  with  considerable  sandstone,  shale, 
and  heavy  gravel,  and  4  miles  of  easy  construction  on  Greenfields 
bench.    All  excavation  in  this  schedule  was  done  with  teams. 

Work  was  begun  in  November,  1913,  on  tunnel  No.  2, 1,022  feet  long, 
and  tunnel  No.  3,  2,277  feet  long.  Tunnel  No.  2,  having  a  horseshoe 
section  12  feet  in  diameter,  was  largely  in  hard  black  shale,  which  was 
stable  and  required  no  timbering.  Drilling  was  done  entirely  with 
hand  steel.  Tunnel  No.  3,  having  a  horseshoe  section  10  feet  8  inches 
in  diameter,  was  in  a  close-grained  sandstone,  with  seams  twisting 
around  the  tunnel  bore.    Several  mud  seams  were  encountered  re- 
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quiring  about  157  feet  of  timbered  section  near  the  west  portal.  Drill- 
ing was  done  partly  by  hand  steel  and  partly  by  electrically  driven 
augers,  the  latter  method  working  very  successfully.  Excavation  of 
both  tunnels  was  completed  in  Augu^,  1914,  and  work  was  started 
immediately  on  trimming  preparatory  to  lining.  Lining  was  started 
in  November,  1914,  on  tunnel  No.  3  and  continued  with  minor  inter- 
ruptions until  the  tunnels  were  completed  in  October,  1915. 

The  remainder  of  the  canal  excavation,  except  about  3  miles  which 
was  performed  with  teams,  was  done  with  two  electric  drag-line 
excavators  receiving  power  from  the  Government  transmission  line 
along  the  canals.     Work  with  these  machines  was  begun  in  February, 

1914,  and  continued,  with  one  shutdown  of  about  three  months  in  the 
winter  of  1914-15,  until  the  completion  of  the  work  early  in  April, 
1916.  The  use  of  electric  power  was  most  successful  and  resulted  in 
a  low  unit  cost  to  the  contractor.  Contract  payments  under  this  con- 
tract amounted  to  $954,948.35. 

Proposals  were  received  December  18, 1913,  for  the  construction  of 
structures,  except  tunnels,  on  the  Pishkun  Supply  Canal  below  Sun. 
River  crossing  and  on  the  Sun  River  Slope  Canal.  Contract  dated 
January  24,  1914,  was  executed  with  Hayden  Bros.,  of  Portland, 
Oreg.,  for  an  estimated  total  of  $245,000.  Work  was  begun  under 
this  contract  in  March,  1914.  The  first  season's  progreffi  was  slow, 
but  early  in  the  season  of  1915  the  contractor  increased  his  force  ana 
equipment,  and  the  contract  was  completed  without  serious  difficulty 
in  jDecember,  1915.  The  principal  structures  on  the  work  were  a 
combined  siphon  spillway,  sluiceway,  and  culvert  at  Green  Timber 
Gulch ;  four  large  pipe  drops,  of  850  to  1,250  second- feet  capacity,  and 
36  to  155  feet  in  height;  and  nearly  2  miles  of  concrete  canal  lining. 
All  construction  machinery  was  electrically  driven  by  power  obtained 
from  the  transmission  line  along  the  canals.  Contract  payments 
under  this  contract  amounted  to  ^12,524.04. 

SUN*  RIVER  CROSSING. 

Work  was  started  on  the  excavation  for  Sim  River  crossing  by 
Government  forces  in  October,  1914,  but  lack  of  funds  caused  the 
suspension  of  the  work  in  January,  1915.  Funds  became  available 
in  the  fiscal  year  1916  and  work  was  resumed  in  October,  1915,  on 
the  excavation  of  the  trench  for  the  pipe  and  the  foundation  for 
the  bridge  piers.     Concreting  of  bridge  piers  was  begun  in  December, 

1915,  and  completed  in  May,  1916.  Proposals  were  received  January 
24, 1916,  for  the  furnishing  and  erection  of  the  steel  bridge,  and  con- 
tract was  executed  February  21,  1916,  with  the  Des  Moines  Bridge 
&  Iron  Co.,  at  a  price  of  $7,000  for  furnishing  the  bridge  and  $2,000 
for  the  erection.  The  bridge  has  been  fabricated  and  delivered  at 
Gilman,  Mont.,  but  high  water  has  prevented  its  erection.  Pro- 
posals were  received  March  20,  1916,  for  furnishing  and  erecting  the 
9G-inch  wood-stave  pipe  for  this  structure.  One  proposal  was  re- 
ceived from  the  Pacific  Tank  &  Pipe  Co.,  but  was  rejected,  as  it 
appeared  sufficient  time  had  not  been  allowed  bidders  to  obtain 
quotations  on  materials  for  the  pipe.  Proposals  for  furnishing  and 
erecting  the  pipe  were  received  again  May  5, 1916,  and  contract  dated 
June  10,  1916,  was  executed  with  the  Pacific  Tank  &  Pipe  Co.  for  a 
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total  amount  of  $7,817.50.  The  work  of  grading  the  approaches 
to  the  bridge,  excavating  the  trench  for  the  pipe,  and  constructing 
the  concrete  intake  and  outlet  structures  for  the  pipe  is  being  done 
with  Grovernment  forces. 

GREENFIELDS  DISTRIBUTION   STSTEM. 

The  Greenfields  distribution  system  receives  water  from  the  Sun 
River  Slope  Canal  and  will  cover  an  irrigable  area  of  about  75,000 
acres.  Proposals  were  received  December  22,  1914,  for  the  excava- 
tion of  the  Greenfields,  South  Greenfields,  and  Mill  Coulee  laterals, 
which  will  deliver  water  to  about  65,000  acres.  The  lowest  bidders 
on  the  work  were  O'Connor  &  Helean,  of  Great  Falls,  Mont.,  and 
the  work  was  awarded  to  them  under  contract  dated  February  2, 
1915.  Work  was  begun  March  22,  1915,  and  completed  November  6, 
1915.    Contract  payments  for  this  work  amounted  to  $62,806.35. 

Proposals  were  received  July  1,  1915,  for  the  construction  of  lat- 
erals and  structures  for  delivering  water  to  about  25,000  acres  of 
entered  lands  in  the  first  unit  of  the  Greenfields  division  and  lying 
under  the  Greenfields  main  lateral.  Schedules  1  to  5,  inclusive, 
covering  the  excavation  of  the  laterals,  were  awarded  to  J.  E.  Hilton, 
of  Billings,  Mont.,  for  an  estimated  amount  of  about  $46,500  under 
contract  dated  September  18,  1915.  On  June  30,  1916,  about  75  per 
cent  of  the  work  had  been  completed.  Schedules  6  to  9,  inclusive, 
covering  the  construction  of  structures,  except  highway  bridges,  were 
awarded  to  the  West  Coast  Construction  Co.  and  Hans  Pederson, 
of  Seattle  Wash.,  for  an  estimated  amount  of  about  $66,000,  under 
contract  dated  September  2,  1915.  On  June  30,  1916,  only  about  18 
per  cent  of  the  work  had  been  completed.  Schedule  10,  covering 
highway  bridges,  was  awarded  to  Threet  Bros.  &  JoUey,  of  Lovell, 
Wyo.,  for  an  estimated  amount  of  about  $75,000,  under  contract 
dated  August  30,  1915.  On  June  30,  1916,  about  98  per  cent  of  the 
work  under  this  contract  had  been  completed. 

ROAD  CONSTRUCTION. 

During  May  and  June,  1911,  a  small  Government  force  constructed 
a  short  reach  of  wagon  road  at  the  site  of  the  Sun  River  Diversion 
Dam  to  facilitate  the  delivery  at  the  site  of  diamond  drill  equipment. 
In  March,  1912,  this  road  was  extended  a  short  distance  westward 
and  the  grades  reduced. 

In  September,  1911,  construction  by  Government  forces  was  begun 
on  a  road  from  the  site  of  Sun  River  Diversion  Dam  to  the  Warm 
Springs  on  the  North  Fork  of  the  North  Fork  of  Sun  River  and 
aoout  10  miles  above  the  site  of  the  diversion  dam.  About  6  miles 
of  road  were  constructed  suitable  for  the  transportation  of  equipment, 
materials,  and  supplies  for  diamond  drill  work  at  the  Limestone  Reei 
dam  site. 

In  December,  1912,  a  road  about  4  miles  in  len^h  was  built  from 
the  North  Fork  road  up  Beaver  Creek  for  use  in  hauling  lumber 
for  a  sawmill  on  that  creek  to  the  Sun  River  Diversion  Dam. 

In  April,  1913,  construction  was  begun  on  a  road  from  Oilman, 
the  terminus  of  the  Sun  River  branch  of  the  Great  Northern  Rail- 
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way,  to  the  site  of  the  Sun  River  Diversion  Dam,  a  distance  of  about 
21  'miles.  It  was  necessary  to  build  only  about  11  miles  of  roadway 
in  order  to  secure  a  serviceable  road  with  maximum  grades  of  6 
er  cent  westward  and  8  per  cent  eastward.  A  pile  trestle  wagon 
ridge  about  180  feet  long  was  built  across  the  North  Fork  of  Sun 
River  about  a  mile  below  the  site  of  the  diversion  dam.  The  cost 
of  the  11  miles  of  road  was  about  $7,600  and  of  the  bridge  about 
$2,500. 

TELEPHONE    LINES. 

In  October  to  December,  1911,  a  telephone  line  was  constructed 
by  Government  forces  from  Willow  Creek  Reservoir  to  Sun  River 
diversion  dam  site  and  thence  to  the  Limestone  Reef  dam  site.  From 
Willow  Creek  Reservoir  to  Sun  River  diversion  dam  site,  a  distance 
of  about  16  miles,  the  line  was  built  in  accordance  with  standard 
.practice,  25-foot  cedar  poles  being  used.  Above  Sun  River  diversion 
dam  site  shorter  poles  were  used,  and  where  practicable  the  wires 
were  hung  on  trees. 

At  the  time  of  the  construction  of  the  Government  electric  trans- 
mission line,  built  in  1913  and  1914,  a  telephone  circuit  was  hung  on 
the  transmission  line  poles,  extending  from  the  Sun  River  diversion 
dam  site  to  the  end  of  the  transmission  line  at  about  mile  4  of  the 
Greenfields  division  of  the  Sun  River  Slope  Canal.  In  the  fall  of 
1914  this  telephone  line  was  extended  eastward  along  the  southerly 
side  of  the  Greenfields  bench  and  to  the  project  headquarters  at  Fort 
Shaw,  a  distance  of  about  18  miles.  A  branch  line  was  built  north- 
ward, 3^  miles,  from  this  line  to  United  States  Reclamation  Service 
camp  9  in  section  21,  township  22  north,  range  2  west.  In  the  late 
summer  of  1915  this  north  branch  line  was  extended  about  4  miles 
to  the  United  States  Reclamation  warehouse  at  Sloan,  on  the  Cboteau 
branch  of  the  Great  Northern  Railway.  These  lines  have  two  No.  12 
galvanized  wires  on  25-foot  cedar  poles,  placed  about  175  feet  apart, 
except  for  the  upper  5  miles  along  the  Greenfields  division,  where  the 
poles  are  30  feet  m  length. 

CONSTBUCTION  DXTBINa  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  vear  work  was  in  progress  on  the 
Pishkun  Supply  Canal  and  the  Sun  River  Slope  Canal  under  con- 
tract 511  with  Mac  Arthur  Bros.  Co.,  contract  532  with  Hayden  Bros., 
and  contract  610  with  Bates  &  Rogers  Construction  Co.  On  the 
Greenfields  distribution  system  work  was  in  progress  on  contract  615 
with  O'Connor  &  Helean.  No  work  by  Government  forces  was  in 
progress. 

PISHKUN   SUPPLY  AND  SUN  RIVER  SLOPE  CANALS. 

Work  on  contract  511  with  MacArthur  Bros.  Co.,  covering  the 
excavation  of  the  Pishkun  Supply  Canal  below  Sun  River  crossing, 
the  driving  and  lining  with  concrete  of  tunnels  Nos.  2  and  3  on 
that  canal,  and  the  excavation  of  the  Sun  River  Slope  Canal  was 
about  87  per  cent  completed  on  July  1,  1915.  Buchanan  &  Co.,  sub- 
contractors, continued  the  excavation  of  the  upper  end  of  the  Pishkun 
Supply  Canal  with  their  class  20  electric  drag-line  excavator,  and 
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after  six  weeks'  shutdown  on  account  of  extremely  cold  weather  in 
December  and  January  completed  this  portion  of  the  work  in  March, 
1916.  Work  on  tunnels  2  and  3,  under  Olof  Olson,  subcontractor, 
was  in  progress,  and  consisted  in  placing  concrete  in  tunnel  floors 
and  portals  and  the  construction  oi  paving  and  timber  cribs  at  the 
portals.  This  work  proceeded  slowly,  and  was  completed  in  Octo- 
ber, 1915.  Yale  &  Reagan,  subcontractors,  with  their  class  24  electric 
drag  line,  worked  on  the  lower  end  of  the  Spring  Valley  division, 
Sun  River  Slope  Canal,  excavating  the  canal  at  the  rate  of.  about  2 
miles  per  month,  and  completing  their  work  in  October,  19i5.  The 
last  work  to  be  completed  on  the  contract  was  the  excavation  by  Olof 
Olson  of  a  heavy  rock  cut  east  of  tunnel  No.  3.  This  work  was  de- 
layed by  unfavorable  climatic  conditions  and  the  necessity  of  trim- 
mmg  to  neat  lines  for  lining,  and  was  not  completed  until  April,  1916. 

Work  under  contract  No.  532  with  Hayden  Bros.,  covering  the  con- 
struction of  structures  on  the  Pishkun  Supplv  Canal  below  Sun 
River  crossing,  except  tunnels  Nos.  2  and  3,  and  the  construction  of 
structures  on  the  Sun  River  Slope  Canal  was  about  65  per  cent  com- 
pleted on  July  1,  1915.  Work  was  in  progress  on  the  structures 
throughout  the  lower  end  of  the  Pishkun  Supply  Canal  and  the  en- 
tire length  of  the  Spring  Valley  division,  Sun  River  Slope  Canal. 
All  structures  on  the  Pishkun^  Supply  Canal  were  completed  in 
November,  1915,  except  the  drop  into  Pishkun  reservoir.  At  this 
structure  sound  rock  was  encountered  at  about  the  elevation  of  the  top 
of  the  proposed  stilling  basin.  For  this  reason  the  construction  of  the 
basin  was  omitted,  the  pipe  was  turned  on  a  long  radius  curve  into  a 
short  horizontal  section  well  bonded  into  the  rock  foundation,  and 
heavy  riprap  was  placed  to  protect  the  back  fill  of  the  pipe  above  the 
rock  foundation.     This  structure  was  completed  December  13,  1915. 

Four  crews  worked  on  the  Spring  Valley  division  of  the  Sun  River 
Slope  Canal  throughout  the  latter  half  of  the  season  of  1915.  Two 
crews  built  culverts,  siphon  spillways,  and  bridges;  one  crew  con- 
structed concrete  canal  lining  in  miles  7  and  8 ;  and  the  fourth  crew 
constructed  the  first  and  second  drops  into  Big  Coulee.  Good  prog- 
ress was  made  by  all  crews,  but  the  work  on  the  lower  end  of  the 
division  was  handicapped  by  difficulty  in  obtaining  suitable  sand  for 
concrete.  All  work  on  the  division  was  completed  November 
30,  1915. 

The  contractor  was  released  from  the  completion  of  the  concrete 
canal  lining  below  tunnel  No.  3  on  the  Pishkun  Supply  Canal,  and 
the  bridge  at  mile  12,  Spring  Valley  division,  on  account  of  the  fact 
that  the  excavation  of  this  reach  of  canal  had  not  been  completed  by 
MacArthur  Bros.  Co.  On  account  of  delays  occasioned  by  unfore- 
seen causes  beyond  the  control  of  the  contractors,  the  time  limit  of 
the  contract  was  extended  on  schedule  1  to  January  8,  1916,  on 
schedule  2  to  January  18, 1916,  and  on  schedule  3  to  December  1, 1915. 

Work  on  contract  610  with  Bates  &  Rogers  Construction  Co.,  cov- 
ering the  construction  of  the  Pishkun  Supply  Canal  above  Sun  River 
crossing,  was  about  57  per  cent  completed  on  July  1,  1915.  The 
major  portion  of  the  earthwork  was  performed  with  a  drag-line 
excavator  built  on  the  work  and  operated  by  a.  double-drum  hoisting 
engine  with  swinging  gear,  using  as  power  compressed  air  from  the 
Reclamation  Service  power  plant.  The  machine  was  supplemented 
by  team  and  hand  work.     Concrete  was  distributee^.  |rOjip  S^^^^fe 
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plant  by  means  of  a  tower  and  chutes  and  two- wheeled  carts.  Sand 
and  gravel  were  obtained  from  the  pit  and  screening  plant  used 
formerly  by  the  Reclamation  Service  in  the  construction  of  Sun 
River  Diversion  Dam.  On  account  of  unavoidable  delays  which 
could  not  have  been  foreseen  by  the  contractor  and  extra  work  re- 
quired, an  extension  of  time  was  granted  to  August  30,  1915,  on 
which  date  the  work  was  completed. 

Work  by  Government  forces  on  Sun  River  crossing  was  resumed 
in  October,  1915.  A  small  amount  of  excavation  nad  been  per- 
formed on  the  north  side  of  the  river  the  previous  year.  Excava- 
tion for  the  two  shore  bridge  piers  was  performed  without  coffer- 
dams, as  there  was  only  a  small  amount  oi  inflow ;  the  center  bridge 
pier  was  cofferdammed  with  sacks.  All  pier  foundations  were  car- 
ried well  into  sound  rock.  Concreting  of  piers  was  done  in  Decem- 
ber, 1915,  but  revision  of  the  tops  of  piers  required  by  a  change  in 
plans  for  the  bridge  seats  delayed  the  completion  of  the  piers  until 
May,  1916.  During  the  winter  months,  although  handicapped  by 
extreme  cold  weather,  work  was  prosecuted  on  the  road  approaches 
to  the  bridge  and  on  the  excavation  for  the  wood-stave  pipe  and  the 
intake  and  outlet  structures.  The  construction  of  the  concrete-canal 
lining  above  the  intake  structure  was  begun,  in  May,  1916,  and  at  the 
close  of  the  fiscal  year  the  intake  and  canal  lining  were  nearly  com- 
pleted, a  large  portion  of  the  outlet  was  constructed,  and  the  excava- 
tion was  nearly  completed  for  the  pipe  trench  and  the  south  road 
approach.  Exceptionally  high  water  in  June,  1916,  carried  out  the 
temporary  suspension  footbridge  at  the  site  and  the  pile  trestle 
bridge  a  short  distance  below  the  site,  materially  handicapping  the 
work. 

Proposals  were  received  at  Denver  on  January  24,  1916,  for  fur- 
nishing and  erecting  the  two  110-foot  steel-bridge  spans  which  will 
support  the  wood-stave  pipe  and  serve  also  as  a  highway  bridge  at 
Sun  River  crossing.  The  work  was  awarded  to  the  Des  M!oines 
Bridge  &  Iron  Co.,  of  Des  Moines,  Iowa ;  the  contract  price  is  $7,000 
for  the  bridge,  f .  o.  b.  Des  Moines,  and  $2,000  for  the  erection.  At 
the  close  of  the  fiscal  year  the  bridge  steel  had  been  fabricated  and 
delivered  at  Gilman,  and  about  38  per  cent  of  it  delivered  at  the  site, 
but  high  water  and  heavy  roads  have  delayed  the  hauling  and 
erection. 

Proposals  were  received  on  March  20,  1916,  for  furnishing  and 
erecting  the  96-in«h  wood-stave  pipe  for  Sun  River  Crossing.  One 
bid  was  received  and  was  rejected,  as  it  appeared  sufficient  tmie  had 
not  been  allowed  bidders  to  obtain  quotations  on  materials  for  the 
pipe.  Specifications  329  were  reissued,  requesting  proposals  on  May 
5,  1916.  The  Pacific  Tank  &  Pipe  Co.  was  the  lowest  bidder  under 
the  advertisement,  and  its  proposal  was  accepted  for  redwood  pipe; 
the  contract  price  is  $7,800  for  the  pipe  erected.  The  required  time 
of  delivery  of  the  material  is  August  15,  1916. 

In  May,  1916,  a  small  Government  force  began  the  repair  of  the 
Sun  River  Slope  Canal,  Greenfields  division,  at  about  mile  2.5. 
The  material  underlying  the  canal  embankment  at  this  point  is  rode 
having  open  seams  through  which  surface  water  entered  and  under- 
mined the  embankment.  One  large  slide  was  refilled  and  several 
cut-off  trenches  were  excavated  in  the  rock  and  refilled  with  selected 
puddle. 
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LATERAL  SYSTEM,  GREENFIELDS  DIVISION. 

On  July  1,  1915,  contract  615,  with  O'Connor  &  Helean,  -for  the 
excavation  of  the  Greenfields,  South  Greenfields,  and  Mill  Coulee 
main  laterals,  was  about  46  per  cent  completed.  The  contractor  con- 
tinued work  with  a  force  of  about  60  teams  and  completed  the  con- 
tract on  November  6,  1915,  to  which  date  the  contract  time  had  been 
extended. 

Proposals  were  received  July  1, 1915,  for  the  construction  of  laterals 
and  structures  for  the  first  unit,  Greenfields  distribution  system. 
Eight  bids  were  received  on  all  or  parts  of  the  work,  and  the  work  was 
awarded  to  the  lowest  bidders,  as  follows :  Schedules  1  to  5,  excavation 
of  laterals,  to  J.  E.  Hilton,  of  Billings,  Mont.,  at  an  estimated  amount 
of  about  $46,500 ;  schedules  6  to  9,  structures,  except  highway  bridges, 
to  the  West  Coast  Construction  Co.  &  Hans  Pederson,  of  Seattle, 
Wash.,  at  an  estimated  amount  of  about  $66,000;  and  schedule  10, 
highway  bridges,  to  Threet  Bros.  &  JoUey,  of  Lovell,  Wyo.,  at  an 
estimated  amount  of  about  $7,500. 

Contract  649  with  the  West  Coast  Construction  Co.  &  Hans  Peder- 
son, dated  September  2,  1915,  provided  for  completion  on  or  before 
June  30, 1916.  At  the  end  of  the  fiscal  year  about  18  per  cent  of  the 
work  had  been  completed.  Extension  of  time  has  been  granted  to 
July  26, 1916. 

Contract  650,  with  Threet  Bros.  &  JoUey,  dated  August  30,  1915. 
provided  for  completion  on  or  before  June  30, 1916.  Construction  oi 
concrete  bridge  piers  was  begun  early  in  October  and  continued 
until  December,  when  it  became  necessary  to  suspend  such  work  on 
account  of  cold  weather.  A  small  force  was  employed  during  the 
winter  on  the  erection  of  the  bridges.  As  soon  as  frost  was  out  of  the 
ground  in  the  spring  excavation  and  the  placing  of  concrete  were 
resumed.  At  the  end  of  the  fiscal  year  the  contract  was  98  per  cent 
completed.    An  extension  of  time  has  been  granted  to  July  24,  1916. 

Contract  654,  with  J.  E.  Hilton,  dated  September  18, 1915,  provided 
for  the  completion  of  the  work  on  or  before  June  30, 1916.  The  con- 
tractor began  work  early  in  September  with  a  force  of  about  35  teams, 
increasing  this  later  to  about  55  teams,  and  continued  work  until 
stopped  by  frost  late  in  December.  Resuming  work  late  in  March, 
1916,  he  continued  with  about  the  same  force  as  in.  the  fall  of  1916, 
though  at  times  as  many  as  75  teams  were  working.  Good  progress 
was  made  on  the  work  considering  the  late  start  made  in  the  lall.  At 
the  end  of  the  fiscal  year  the  work  was  75  per  cent  completed.  Exten- 
sion of  time  has  been  granted  to  July  24, 1916. 

SEEPAGE  AND  DRAINAGE. 

In  the  Fort  Shaw  unit,  which  contains  a  total  irrigable  area  of 
16,322  acres,  about  2,200  acres  are  affected  by  seepage  to  such  an 
extent  as  to  prevent  profitable  cultivation.  No  drainage  works  have 
been  constructed  nor  have  any  definite  designs  for  drainage  works 
been  made.  On  March  28,  1914,  the  Fort  Shaw  Water  Users'  Asso- 
ciation passed  a  resolution  requesting  that  the  United  States  take  no 
further  action  in  connection  with  the  construction  of  drainage  works 
until  formally  requested  by  the  water  users.  Since  then  no  further 
work  has  been  done  other  than  the  determination  of  seeped  and 
alkalied  areas.  f^nr-irrlo 

Digitized  by  VjOOy  IC 


238       ITPTEBNTH  ANNUAL  BEPOBT  OF  BECIAMATION  SBRVIC5B. 
OFEBATION  AND  MAINTENANCE. 

FORT  SHAW  UNIT. 

# 

The  irriffation  season  on  the  Fort  Shaw  unit  for  the  year  1915 
extended  from  May  1  to  October  10,  inclusive.  Portions  of  the 
project  that  have  been  unable  to  secure  suitable  stock  and  domestic 
water  through  any  other  source  were  given  a  supply  of  water  through 
the  canal  system;  delivery  of  water  for  such  purpose  began  April 
25  and  continued  until  October  27.  Another  short  run  was  made 
from  November  16  to  19,  inclusive,  in  order  to  enable  the  farmers 
to  store  a  supply  of  water  for  winter  use.  The  Fort  Shaw  main  canal 
and  all  principal  laterals  and  sublaterals  were  operated.  A  num- 
ber of  laterals  afed  sublaterals,  not  used  in  1914,  were  operated  in 
1916.  No  breaks  of  importance  occurred  in  canal  banks.  Water  was 
delivered  to  164  farm  units.  The  total  amount  diverted  was  15,538 
acre-feek  and  that  delivered  to  farms  4,653  acre-feet.  As  a  result 
of  the  unusually  large  rainfall  during  the  season  the  amount  of  water 
delivered  was  only  1.1  acre-feet  per  acre  of  land  irrigated,  compared 
to  1.73  acre-feet  per  acre  delivered  during  the  season  of  1914. 

Beginning  with  the  irrigation  year  1915,  operation  and  mainte- 
nance charges  were  determined  in  part  on  the  basis  of  the  quantity  of 
water  used.  The  changes  for  the  season  1915  became  due  March  1, 
1916.  For  each  acre  of  irrigabk  land,  whether  irrigated  or  not,  a 
minimum  operation  and  maintenance  charge  of  90  cents  was  made, 
which  entitled  the  water  user  to  not  more  than  1  acre-foot  of  water 
per  acre  of  irrigable  land  in  the  farm  unit.  For  any  additional  water 
used  an  additional  charge  of  75  cents  per  acre-foot  was  made.  On 
account  of  the  unusually  wet  season  only  about  7  per  cent  of  the  water 
users  used  an  amount  m  excess  of  that  to  which  they  were  entitled 
without  additional  payment. 

Deliveries  of  water  to  any  farm  unit  were  made  during  the  periods 
and  in  the  quantities  requested  by  the  water  user,  the  quantities 
being  limited  only  by  the  capacity  of  the  lateral  or  the  size  and  con- 
dition of  the  farmer's  head  ditch.  The  period  of  delivery  to  indi- 
vidual farm  units  varied  from  one-half  day  to  16  days  and  the  quan- 
tity delivered  from  about  one-half  to  4  second-feet.  The  unusual 
amount  of  precipitation  occurring  during  the  months  that  in  this 
locality  usually  are  dry  reduced  the  necessity  of  water  for  irrigation 
to  such  an  extent  as  to  require  only  about  60  per  cent  of  the  capacity 
of  the  canal  system  in  order  to  supply  the  maximum  demand.  About 
16,000  acre-feet  of  water  were  stored  in  Willow  Creek  Reservoir,  but 
as  the  supply  of  water  in  Sun  River  was  ample  for  all  requirements 
no  stored  water  was  used  and  all  water  was  discharged  from  the  res- 
ervoir at  the  end  of  the  operation  season. 

The  early  spring  of  1916  was  dry,  and  irrigation  which  began 
May  6  became  general  by  the  middle  of  the  month,  increasing  until  the, 
21st,  at  which  time  the  canal  was  operated  at  about  one-half 
capacity.  A  heavy  rain  and  snow  storm  on  May  24  and  25  resulted 
in  the  discontinuance  of  irrigation  operations  during  the  remainder 
of  the  month.  During  the  early  part  of  June  the  canal  was  utilized 
for  a  short  time  to  about  three- fourths  capacity. 
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Owing  to  heavv  rains  and  melting  snow  in  the  mountains  the  Sun 
River  overflowea  its  banks  during  the  latter  part  of  June,  doing 
much  damage  to  crops,  fields,  and  ditches,  and  threatening  perma- 
nent damage  by  forming  new  channels,  thereby  isolating  areas  of 
farm  land  in  the  bottoms.  On  June  21  the  flood  reached  the  highest 
stage  within  the  memory  of  the  earliest  inhabitants.  During  the 
period  of  highest  water  it  was  necessary  to  protect  the  river  bank 
and  the  backfill  at  the  headworks  structure  of  the  Fort  Shaw  Canal 
in  order  to  prevent  serious  damage.  The  headworks  structure  and 
the  main  canal  sustained  practically  no  damage  from  the  flood,  the 
damage  to  the  sjstem  being  confined  to  earthwork  on  three  principal 
laterals  and  their  sublaterals. 

The  outlet  gate  of  Willow  Creek  Reservoir  was  closed  March  22, 
1916,  and  the  storage  of  water  begun.  On  June  19,  on  account  of 
the  excessive  run-on  of  Willow  Creek,  the  outlet  gate,  which  has  a 
circular  opening  4  feet  6  inches  in  diameter,  and  which  to  this  time 
had  been  closed,  was  raised  84  inches.  On  the  following  day  it  was 
raised  an  additional  6  inches.  During  the  night  of  June  19  the 
Cfpening  was  increased  to  48  inches,  and  this  opening  was  retained 
throughout  the  remainder  of  the  month  of  June.  The  water  in  the 
reservoir  reached  the  maximum  stage  of  4,132.6  feet,  corresponding 
to  a  storage  of  19,600  acre- feet  on  June  30.  The  average  discharge 
of  Willow  Creek  into  the  reservoir  for  a  9i-hour  period  on  June  22 
was  3,600  second-feet,  and  at  no  time  for  10  days  did  the  flow  fall 
below  about  550  second-feet.  The  maximum  flow,  heretofore  re- 
corded, was  560  second-feet. 

During  the  latter  part  of  1915  maintenance  wprk,  which  consisted 
chiefly  in  placing  dry  paving  and  raising  lateral  banks,  was  done 
largely  by  ditch  riders.  A  number  of  measuring  devices  were  in- 
stalled. In  the  spring  a  crew  placed  rock  paving  for  channel  protec- 
tion in  stretches  of  the  main  canal,  replaced  worn-out  structures, 
cleaned  laterals,  and  performed  other  nuscellaneous  repair  work. 

SUtarical  review,  Sun  River  project. 


ItonL 


1910 


1911 


1912 


1913 


1914 


1915 


1916,  to 
June  30. 


Aonegs  for  which  sotIm  was  prepared  to 

mpply  water 

Acreage  irrigated 

ICilee  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  inigated(aare-feet) 


16,000 

4,194 

105 

80,499 
9,707 

iso 


16,346 
6,802 
121 
24,192 
11.380 
i.65 


16,346 
6,824 
121 
20,392 
11,688 
1.71 


16,346 
7,419 
121 
20,566 
11,187 
i.50 


16,346 
6,613 
110 
24,762 
11,468 
L73 


16,846 
4,261 
100 
15,538 
4,653 
i.10 


16,322 
2,271 
85 
6,017 
1.806 
0.83 


SETTLEMENT. 

During  the  fiscal  year  there  were  five  homestead  entries  made  under 
the  reclamation  act,  one  relinquishment,  four  assignments,  and  three 
transfers  of  title;  no  cancellations  were  made.  A  number  of  new 
units  have  been  brought  under  cultivation  during  the  past  year  and 
the  cultivated  area  of  other  units  has  been  increased.  Farming  on  the 
Fort  Shaw  unit  is  essentially  a  dairy  or  stock-raising  proposition, 
and  the  increase  in  the  number  and  the  improvement  in  the  grade  of 
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horses,  cattle,  and  hogs  are  encouraging.  As  the  new  units  and 
adjacent  dry-land  farms  are  being  fenced,  some  difficulty  is  ex- 
perienced by  the  farmers  in  finding  sufficient  range  for  their  stock 
during  the  summer  months. 

There  is  little  noticeable  change  in  the  population  of  the  towns  on 
the  project.  As  trading  centers,  however,  their  imi)ortance  is  gradu- 
ally becoming  more  fixed  and  business  in  general  is  increasing.  At 
Fort  Shaw  a  grain  elevator  has  been  erected,  and  the  Equity  Co- 
operative Association  has  e^ablished  a  branch  store  and  is  handling 
produce  and  conducting  a  general  mercantile  business. 

Settlement  data,  Fort  Shato  unit,  Sun  River  project. 


Item. 


Total  number  of  liuins  on  project 

Population 

Number  of  irrigated  farms 

Operated  by  owners  or  manBgers 

Operated  by  tenants 

Population 

Numbtt*  of  towns 

Population 

Total  population  in  towns  and  on  farms. 

Number  of  public  scbools 

Number  of  cburches 

Number  of  banks 

Tbtal  capital  stock 

Total  deposits 

Total  depositors 

Number  of  relinauishments 

Number  of  cancellations 

Homestead  entries 


1912 


196 


176 
146 
30 


1913 


195 


179 
141 
38 


1914 


199 

523 

172 

159 

13 

490 

3 

203 

726 

4 

3 

1 

120,000 


1915 


370 

590 

200 

126 

74 

565 

3 

173 

739 

4 

3 

1 

$20,000 
144,000 
300 
6 
3 
13 


1916 


266 

leoo 

2M 

1132 

172 

»575 

3 

iSll 

>  785 

4 

4 

1 

120,000 

661,000 

264 

1 


1  Estimated. 


FBINCIPAI.  CROPS. 


Considering  the  units  in  the  Fort  Shaw  unit  using  water  in  the 
years  1914  and  1916,  there  was  an  increase  of.  $1.04  per  acre  in  the 
average  crop  value  for  1915  compared  to  that  for  the  previous  year. 
The  total  area  in  crop  in  1916  was  7,504  acres,  which  was  an  increase 
of  625  acres  over  that  of  1914.  The  gross  value  of  crops  produced  in 
the  Fort  Shaw  unit  amounted  to  $127,388.47.  Alfalfa  was  the  prin- 
cipal crop,  there  being  3,873  acres,  or  about  52  per  cent  of  the  culti- 
vated area,  in  that  crop.  Other  crops  of  importance  were  oats,  wheat, 
barley,  and  potatoes.  On  units  using  water  the  increased  yield  of 
potatoes  was  39  per  cent  and  of  oats  18  per  cent.  On  account  of  the 
unusually  large  amount  of  rainfall  in  July,  1915,  which  amounted  to 
6.33  inches,  the  first  cutting  of  alfalfa  was  badly  damaged,  and  the 
quantity  of  marketable  hay  was  less  than  in  1914.  Prices  of  farm 
,  products  were  as  follows :  Baled  alfalfa,  $7  to  $13  per  ton ;  wheat,  75 
cents  to  $1.10;  oats,  38  to  52  cents;  barley,  48  to  60  cents;  and  pota- 
toes, 30  to  76  cents  per  bushel.  Farmers  who  engaged  in  stock  feed- 
ing realized  the  best  returns  from  their  crops.  The  spring  of  1916 
has  been  cold  and  backward,  but  the  crop  outlook  for  the  season  is 
encouraging. 


Digitized  by  VjOOQIC 


MONTANA,   SUN   RIVER  PROJECT. 


241 


Crop  report,  irrigated  /ami*.  Sun  River  project,  Fort  Skdw  unit,  Montana,  year 

of  1915. 


Irrigated  crop. 


Area 
(acres). 


Unit 
of  yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Peri 


Alfalfa  hay... 
Alfalfa  seed... 

.Apples 

Parley 

Deans 

Beets,  sugar.. 
Clover  hay.... 
Indian  com... 
Com  fodder... 
Iruits,  small, 
(iarden.. 


Hay,  except  above.. 

ICilletseed. 

cais 

Onions 

Pasture 

Peas. 
PoUt'oM^whiVe.!  1" 

Rye 

Wheat 


Total  cropped  acreage. 


Irrigated,  no  crop 

Total  Irrigated  acreage. . 


3,708 
34 
2 

245 
2 
2 
9 
1 
5 
3 
79 

279 

3 

1,033 

2 

213 
5 

147 
4 

801 


Tons 

Bushels. 
Pounds. 
Bushels. 

...do 

Tons 

...do 

Bushels. 
Tons 


7,888 
53 
3,300 
6,946 
20 
22 
15 
20 
15 


2.1 

1.6 
1,700 
28 
10 
11 

1.7 
20 

3 


16.00 

12.04 

.03 

.64 

.50 

&00 

&00 

.60 

5.93 


Tons 

Bushels. 

...de 

...do 


240 

75 

36,269 

717 


.86 


35 
358 


8.36 
.80 
.45 

1.21 


Bushels. 

..do 

..do 

..do , 


115 

27,673 

56 

10,351 


23 
188 
14 
22 


1.25 
.50 
.65 
.94 


S46,868 

638 

97 

4,438 

59 

110 

117 

12 

89 

1,055 

7,947 

2,007 

60 

16,321 

869 

2,245 

144 

13,837 

36 

18,180 


S12.65 
18.76 
48.50 
18.08 
33.43 
55.00 
13.00 
12.00 
18.00 

301.45 

loaoo 

7.21 
2a  00 
15.80 
434.63 
10.54 
28.75 
94.13 

9.10 
20.30 


6,665 


18 


Total  and  average. 


115,129 


Areas. 


U,261 


Total  Irrigable  area  farms  reported  . 

Total  irrigable  area  farms  reported 

(less  temporary  deductions  on 

account  of  seepage,  etc.) 

Total  irrigated  area  farms  reported: 
Under  water-right  applications. 

Under  rental  contracts 

Total  cropped  area  farms  reported.. 


Acres. 


9,028.78 

8,032.85 

4,116.80 

126.50 

6,665.00 


Farms. 


164 


164 

160 

4 
164 


17.29 


Percent 

of 
project. 


5&3 


49.2 

25.2 

.7 

40.8 


1  On  164  units  using  water,  4,243  acres  irrigated  and  cropped;  2,422  acres  cropped  without  hrigation. 
An  additional  18  acres  irrigated  on  United  States  reserves,  town  sites,  etc.,  without  crop. 

Crop  report,  units  farmed  **  dry,"  Fort  Shaw  unit,  Sun  River  project,  Montana, 

year  of  1915. 


Crop. 


Area 
(acres). 


Unit 
of  yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


AMalfa. 

Barley 

Clover  hay 

Flax. 

Garden. 

HftT,  ezofpt  above 

Pasture 

Potatoes,  whit^ 

Wheat 

Totaloropped  aoreage. 


167 

47 

6 

8 

9 

119 

169 

80 

13 

221 


Tons 

Bushels... 

Tons 

Bushels... 
Acres..... 

Tons 

Bushels... 
Acres..... 
Bushels... 
..do 


804 

1,019 

6 

108 


1.8 
21.68 

1 
13.50 


138 
6,895 


1.16 
34.9 


2,452 
4,047 


188.2 
18.4 


16.00 
.60 

6.00 

1.60 
88.57 

6.92 
.45 

2.00 
.50 
.95 


SI,  825 

611 

36 

172 

775 

955 

2,653 

160 

1,226 

3,845 


siaoo 

13.01 
6.00 
21.50 
88.57 
7.97 
15.70 
2.00 
94.32 
17.44 


Total  and  average . 


12,258 


14.60 


Areas. 


Acres. 


Farms. 


Percent 
of  project. 


Irrigable  area  farms  reported.. 
Cropped  area  farms  reported. . 


1,099.47 
839.25 


6.6 
5.1 


61809'— 16 


-16 
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FTTBLIG  NOTICES  AND  OBJDEBS. 
PUBLIG  NOTICE,  JANUAST  16,   1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (88  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the  Fort  Shaw  unit,  Sun  River  project, 
Montana,  the  operation  and  maintenance  charge  for  anv  irrigation 
season  shall  be  due  and  payable  on  March  1  of  the  following  cal- 
endar year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  sea- 
son of  1916  and  for  each  irrigation  season  thereafter  until  further 
notice  shall  be  due  March  1  of  the  following  year,  and  each  acre  of 
irritable  land,  whether  irrigated  or  not,  shall  be  charged  with  a 
minimiun  operation  and  maintenance  charge  of  $1.10,  which  will 
permit  delivery  of  not  more  than  1^  acre- feet  per  acre,  and  should 
rurther  quantities  be  needed,  they  wUl  be  furnii^ed  at  the  rate  of  50 
cents  per  acre-foot. 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  puplic  notices  and  orders,  and  in  particular  the  public  notice 
of  March  26, 1915,  for  the  Fort  Shaw  unit  shall  remain  unchanged. 

Andrdbus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FINANCIAL  STATEMENT. 


[Fliimndml  itatement  In  detail,  showing  assets,  liabilities,  lesenres,  and  capital,  gXyen 

in  appendix,  p.  718.] 

Feature  costs  of  Sun  River  project  to  June  SO  1916, 


Features. 


Subfeatort. 


Principal 
featore. 


Examination  and  smreys. 

Btorace  system: 

Warm  Sprinn  site 

Bowl  Creek  diversion 

Basin  Creek  diversiosi 

Beaver  Creek  site 

WiUow  Creek  storage 

Pishkmi  Reserroir 

Muddy  Creek  Reservoir 

Benton  Lake  Reservoir 

AdministrBtive  fsneral  expense . 


— J  system: 

Fort  Shaw  Csnal 

Pishkun  Reservoir  Supply  Csnal.. 
Sun  River  Slope  Csnal— 

l^prinsVauev  division 

GTrsenSelds  oivision 

Teton  River  Slope  Canal 

Greenfields  Lake  Csnal 

Healey  Buttes  Csnal 

Sunnvside  Csnal 

Admmistratlve  general  expense. .. 


Latvala 

Fort  tOiaw  Canal.. 
Teion  River  Slope  Canal . 


133,719.83 
1,776.16 

41.  gs 

1«,767.47 
268,788.07 
1,916.61 
3.37 
1,176.80 
3,244.74 


1,119,733L38 

616,637.17 

163,992.06 

19,710.70 

101.02 

440.86 

1,783.00 

8,008.83 


300,302.21 
464.17 


148,116.71 


836,873.41 


3,183,347.1 
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Feature  casts  of  Sun  River  project  to  June  30,  191$ — Continued. 


Features. 


Subteature. 


FrtnolpBl 
teatoie. 


Lftteral  system— Contfnaed. 

Sun  River  Slope  Canal- 
Spring  Valley  unit 

CTreenflelds  &st  unit 

Greenfields  second  unit 

Administrative  general  expense. 

Farmmiits: 

Fort  Shaw 

Sun  River  Slope  Canal- 
Greenfields  first  unit 

Greenfields  second  unit 

Administrative  general  expense. 


$1,294.98 

187,079.02 

357.32 

9,458.25 


8,062.46 

7,613.02 
762.25 
90B.51 


Permanent  iminrovements  and  lands: 

Buildings 

Roads : 

Real  estate  and  permanent  improvements.. 
Administrative  general  expense 


15,838.48 

84,154.46 

23,044.18 

864.42 


Telephone  system 

Flazit  account 

Operation  and  maintenanoe  charges  transferred  to  and  compounded 
with  construction  charges 


$405,001.68 


12,426.24 


78,901.43 
22,200.08 
42,475.48 

2,810.71 


Gross  construction  cost  of  Sun  River  project  to  June  80, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  grazing  and  liarm  land 

Rentals  and  tolls,  telephone 

Contractors' freigni  refunds 

Sale  of  town-site  lots 

Other  revenues  unclassified 

Profits  on  mess-house  operations 

'Profits  on  mercantile-store  operations 

Profit  on  hospital  deductions 


3,094,611.45 


11,284.57 

7,590.71 

301.66 

16,027.07 

8,268.19 

21,282.05 

4,716.47 

2,885.11 

771.85 


78,078.57 


Net  cost  of  construction  of  project  to  June  30, 1916. . 


8,021,532.88 


Estimated  cost  of  contemplated  work.  Bun  River  project,  during  the  fiscal 

year  1917. 


Features. 


Subfeatura. 


Principal 
feature. 


Examination  and  surveys: 

Cooperative  gaging  by  United  Statei  Geological  Survey. 


Reoonnais^aqpe  survaya. , 
Examination  of  lands. 


$1,500 

2,200 

300 


Storage  works: 

Sun  River  storage— Investigations. 

Willow  Creek  Dam 

Elshknn  Reservoir 

Oanal  sntem: 
PishkunSi 
Son  River 


7,070 
1,750 
2,550 


)ly  Canal. 

pic    • 

^  _,     >K/ 

Greenfields  division. 

Lateral  system: 

Greenfields  first  unit  •  •  •  • . 
Greenfields  second  unit  • 


Canal- 
Spring  Vallev  division. 
-    -  dlv 


33,160 

4,840 
2,060 


131,500 
10,200 


Farm  units— Greenfields  distribution  system 

PermaQcnt  improvements  and  land : 

Sun  River  Crossing— Bridge  and  road 

Operation  and  maintenanoe  road  along  No^h  Side  canals. 

Telej^ume  system: 

Willow  Creek  Reservoir  to  North  Sidelines 

Greenfields  first  unit 


5,100 
5,700 


700 
4,600 


Operation  and  maintenance  during  construction— Greenfields  first  unit. 
Opoatkn  and  maintenanoe— Public  notice,  Fort  Shaw  unit 


Hospitals, 
liercantfle  stores., 


4,000 
200 
100 
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$4,000 
11,870 

39,560 


141,700 
3,500 


10,800 


5,300 
5,870 
10,600 


4,300 


387,000 


MONTAITA-irOSTH  DAKOTA,  lOWEB  YELLOWSTONE  PBOJEeT. 

L.  H.  Mitchell,  project  manager,  Savage,  Mont 
LOCATION. 

Ck)untles :  Richland  and  Dawson,  Mont. ;  McKenzie,  N.  Dak. 

Townships :  18  to  26  HJ.,  Rs.  56  to  60  E.,  Montana  meridian ;  150  to  152  N., 
R.  104  W.,  fifth  principal  meridian. 

Railroads:  Northern  Pacific,  Great  Northern,  and  Missouri  River. 

Railroad  stations  and  estimated  population  January .  1,  1916 :  Intake,  75 ; 
Burns,  25;  Savage,  275;  Crane,  40;  Sidney,  1,100;  and  Fairview,  Mont,  600; 
Dore,  N.  Dak.,  80. 

WATER  SUPPLY. 

Source  of  water  supply :  Yellowstone  River. 
Area  of  drainage  basin :  66,000  square  miles. 

Annual  run-off  In  acre-feet:  Yellowstone  River  at  Intake,  Mont.,  1915, 
10,423,000;  maximum  since  1909,  13,200,000;  minimum  since  1909,  8,900,000. 

AaBICXTLTURAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  deliver  water,  season  of  1916: 
42,800  acres. 

Area  under  rental  contracts,  season  of  1916 :  27,798  acres. 

Area  under  water-right  applications,  season  of  1916 :  2,485  acres. 

Length  of  Irrigating  season :  May  1  to  October  10 — 163  days. 

Average  elevation  of  irrigable  area :  1,900  feet. 

Rainfall  on  irrigable  area :  10-year  average,  15.9  inches ;  1915,  17.72  inches. 

Range  of  temperature  on  irrigable  area :  —46'  to  110*  F. 

Character  of  soli  of  irrigable  area:  Deep  sandy  loam  predominates,  some 
alkali  and  gumbo. 

Principal  products :  Grain,  forage  crops,  and  vegetables. 

Principal  markets:  Minneapolis,  St  Paul,  and  Duluth,  Minn.;  local  markets 
consume  forage  crops  and  vegetables. 

LANDS  OPENED  FOB  IRRIGATION. 

Dates  of  public  notices  and  ordefs :  December  21,  1908 ;  March  7,  March  24, 
May  1,  August  28,  and  November  8,  1911 ;  March  1  and  April  30,  1912 ;  February 
26,  May  28,  June  23,  and  July  21, 1913 ;  January  19,  March  4,  and  Septismber  24, 
1914 ;  February  5,  March  2,  March  17,  and  March  20,  1915 ;  January  29,  March 
16,  and  April  12,  1916. 

iiOci^tion  of  lands  opened :  Tps.  18  and  19  N.,  R.  57  E. ;  Tps.  19  and  20  N., 
R.  58  E. ;  Tps.  21,  22,  23,  24,  and  25  N..  R.  59  E. ;  and  T.  24  N.,  R.  60  B.,  Montana 
principal  meridian;  Tps.  150  and  151  N.,  R.  104  W.,  fifth  principal  meridian. 

Present  status  of  irrigable  area  opened :  8,968  acres  entered  subject  to  the  rec- 
lamation act;  167  acres  open  to  entry;  1,068  acres  State  land;  31,812  acres 
private  land. 

Limit  of  area  of  farm  unit :  Public,  80  acres ;  private,  160  acres. 

Duty  of  water :  2^  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $42.50  and  $45 ;  rental  charge  for 
1916,  50  cents  per  acre  for  1|  acre-feet ;  additional  water  at  the  rate  of  50  cents 
per  acre-foot. 

Annual  operation  and  maintenance  charge :  75  cents  per  acre  for  1  acr&-foot ; 
additional  water  at  the  rate  of  50  cents  per  acre-foot 
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CHBONOLOaiCAL  STTMHABY. 

Rec<mnoi8sance  made  and  preliminary  surveys  begun  in  1906. 
(Construction  recommended  by  board  of  engineers.  April  23,  1904 
Construction  authorized  by  Secretary,  May  10,  1904. 
Lower  Yellowstone  Dam  completed,  February  19,  1910. 
First  Irrigation  by  Reclamation  Service,  season  of  1909. 
Entire  project  87  per  cent  completed,  June  90,  1910. 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  Lower  Yellowstone  project  provides  for  the  diver- 
sion of  water  from  the  Yellowstone  River  at  a  point  18  miles  below  Glendive, 
Mont.,  into  a  canal  on  the  west  side  of  the  river  ^vhich  extends  down  the 
valley  to  the  confluence  of  the  Yellowstone  and  Missouri  Rivers,  conveying 
water  for  the  irrigation  of  land  lying  between  the  canal  and  the  Yellowstone 
River.  The  fall  of  the  water  which  will  be  discharged  from  the  main  canal 
into  lateral  KK  at  a  point  19  miles  below  the  headgates  will  be  utilized  to 
c»perate  turbines  direct  connected  to  centrifugal  pumps  for  raising  water  to 
iiTlgate  approximately  3,000  acres  of  excellent  bench  land. 

The  completed  features  are  the  Lower  Yellowstone  Dam  and  diversion  works, 
the  main  canal  for  a  distance  of  66.4  miles,  and  the  complete  lateral  system 
in  connection  therewith.  Sublaterals  and  extensioas  of  a  few  main  laterals 
will  be  constructed  as  the  needs  of  water  users  require. 

The  features  for  future  construction  are  the  pumping  plant,  the  remaining 
5  miles  of  the  main  canal,  and  about  52  miles  of  laterals,  which,  when  com- 
pleted, will  irrigate  approximately  15,600  acres. 

SUHMABY  OF  GENEBAL  DATA  FOB  LOWEB  YELLOWSTONE 
PBOJECT  TO  JUNE  30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 60, 116 

Public  land  entered,  June  30,  1916 15, 992 

Public  land  open  to  entry,  June  30,  1916 167 

Public  land  withdrawn,  June  30,  1916 1, 698 

State  land,  June  30,  1916 1,653 

Private  land.  June  30.  1916 40.600 

Acreage  service  could  have  supplied  season  of  1915 42. 300 

Estimated  acreage  service  can  supply  July  1,  1917 42, 300 

Acreage  actually  irrigated,  season  of  1915 12. 656 

Acreage  cropped  under  irrigation,  season  of  1915 11, 990 

Acreage  dry  farmed  and  cropped,  season  of  1915 10,466 


Crops: 

Value  of  irrigated  crops,  season  of  1915 $194,011.00 

Value  of  irrigated  crops  per  acre  cropped $16. 18 

Value  of  dry-farmed  crops,  season  of  1915 $107,588.00 

Value  of  dry-farmed  crops  per  acre  cropped $10.30 


Finances : 

Estimated  cost  of  completed  project :  $3,332,751.65 

Total  construction  cost  to  June  30,  1916,  including  supple- 
mental construction $2, 893, 218. 48 

Per  cent  complete  June  30,  1916,  including  supplemental 

construction 87 

Appropriation  for  fiscal  year  1917,  total  for  operation  and 

maintenance $30, 000. 00 

Estimated  per  cent  complete  June  30, 1917 87 

Announced  construction  charges  per  acre $45.  00  and  $42.  50 

Supplemental  construction  cost  to  June  30,  1916 62, 829. 73 


Appropriation,  fiscal  year  1916 $70, 000. 00 
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Bxpenditures  during  fiscal  year  chargeable  to  1916  approprla* 
tlon: 

Disbursements $21, 246. 18 

Transfers 2, 695. 14 

|23, 941. 27 

Registered  liabilities  chargeable  to  1916  appro- 
priation  2. 648. 17 

$26,589.44 

Unencumbered  balance  July  1,  1916 $43,410.56 

Repayments : 

Construction  charges — 

Accrued  to  June  30,  1916 $67,770.58 

Collected  to  June  30,  1916 $9,979.25 

Uncollected  June  30,  1916 $57, 791. 28 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $138, 453. 74 

Collected  to  June  30,  1916 $35, 735. 23 

Uncollected  June  30, 1916 . I.      $102, 718. 51 

Water-rental  charges — 

Accrued  to  June  30,  1916 $27, 176. 94 

Collected  to  June  30,  1916 $21, 836. 72 

Uncollected  June  30, 1916 $5,840.22 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916 1, 300 

Miles  of  drains  built  to  June  30, 1916,  open 5. 6 

Estimated  acreage  protected  by  drains  built  to  JuAe  30, 1916-  1, 600 

Estimated  acreage  to  be  protected  by  authorized  system 1, 600 

Ebipended,  to  June  30,  1916,  on  drainage  works  completed 

-  and  uncompleted $62, 079. 73 

HISTOBY  OF  CONSTRUCTION  AND  ENOINEEBING  FEATUBES. 
MAIN  CANAL  AND  LATERALS. 

The  main  canal  of  the  Lower  Yellowstone  project  heads  on  the 
•  north  bank  of  Yellowstone  River  about  18  miles  below  Glendive.  It 
has  a  capacity  of  830  second-feet  and  is  built  on  the  low  grade  of 
approximately  6  inches  to  the  mile  for  the  first  46  miles.  There  is 
much  heavy  construction  work  in  the  first  25  miles,  and  the  excava- 
which  are  frequent  at  this  point.  The  structures  on  the  main  canal 
are  of  concrete,  built  with  heavy  gravity  section  to  resist  ice  gorges, 
which  are  frequent  at  this  point.  The  structures  on  the  main  canal 
are  built  of  reinforced  concrete,  the  most  important  being  the  cross- 
ings of  the  wide  cross-drainage  channels.  The  larger  streams  are 
crossed  by  box-shaped  conduits  on  grade  or  by  siphons,  the  smaller 
streams  by  culverts  under  and  flumes  over  the  canal. 

During  the  winter  of  1904^-5  plans  for  the  first  four  divisions,  about 
84  miles  of  the  main  canal,  were  prepared.  These  plans  were  exam- 
ined and  approved  in  March,  1905,  by  a  board  of  engineers  consisting. 
of  Messrs.  J.  H.  Quinton,  A.  J.  Wiley,  and  H.  N.  Savage.  Proposals 
for  this  portion  of  the  canal,  including  earthwork  and  structures, 
submittea  under  specifications  No.  31,  were  opened  on  June  1, 1905. 
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A  contract  for  the  earthwork  on  division  1  was  entered  into  on  July 
22,  1905.  This  contract  was  suspended  in  March,  1906,  when  it  was 
29.2  per  cent  completed,  on  account  of  the  insolvency  of  the  contract- 
ors. Proposals  for  the  remainder  of  the  work  under  this  contract 
were  opened  on  May  3,  1906,  and  a  contract  therefor  was  executed 
on  June  4, 1906.    The  work  was  completed  on  March  7, 1909. 

A  contract  for  the  earthwork  on  divisions  2,  3,  and  4  of  the  canal 
was  executed  on  July  21, 1905.-  On  account  of  advances  in  the  prices 
of  material  and  labor,  the  contractors  refused  to  begin  work,  and 
the  contract  was  therefore  suspended.  After  reach^ertisement  a 
contract  for  division  2  was  executed  on  May  12,  1906,  and  the  work 
was  completed  on  May  16,  1908.  A  contract  for  division  4  was  exe- 
cuted April  30^  1906,  and  completed  on  September  30, 1908.  No  pro- 
posals for  division  3  were  received,  but  a  contract  was  executea  on 
informal  proposals  July  26, 1906,  and  the  work  completed  on  August 
21,  1908. 

A  contract  for  the  structures  on  divisions  1,  2,  and  3  was  executed 
on  July  24,  1905,  work  was  begun  in  August,  1905,  and  the  contract 
was  assumed  by  the  original  contractors'  sureties  on  October  26, 1906. 
A  supplementary  contract  was  entered  into  on  January  10^  1910, 
eliminating  the  Linden  Creek  flume  and  Nelson  Slough  sluiceway 
from  the  contract.  '  Work  under  the  supplementary  contract  was 
completed  on  November  4,  1908.  ^  The  Linden  Creek  flume  and 
sluiceway  were  readvertised  under  informal  specifications,  and  pro- 
posals were  opened  on  March  28,  1908.  All  proposals  received  were 
rejected,  but  a  satisfactory  informal  proposal  was  received  later,  and 
a  contract  was  awarded  on  May  15,  1908. 

On  November  15,  1905,  proposals  under  Specifications  No.  60  for 
the  earthwork  on  divisions  5  to  9  of  the  main  canal  and  on  the  lateral 
system  were  opened.  The  work  on  divisions  5,  6,  7,  and  9  of  the 
main  canal  and  on  laterals  A  to  M,  except  F,  was  contracted  for  in 
December,  1905,  but  the  contracting  company  went  into  the  hands  of 
a  receiver  before  work  was  commenced.  A  new  contract  was  entered 
into  on  behalf  of  the  sureties  on  April  20, 1906,  division  9  of  the  main 
canal  being  eliminated  from  the  contract  by  agreement,  and  the  work 
was  completed  on  September  30, 1908.  Lateral  N  was  contracted  for 
on  December  16,  1905,  and  completed  September  25,  1907.  Division 
8  of  the  main  canal  and  laterals  F,  O,  and  P  were  contracted  for 
soon  after  the  opening  of  proposals,  but  the  contracting  company 
passed  into  the  hands  of  a  receiver  in  February,  1906,  making  neces- 
sary the  suspension  of  the  contract.  A  new  contract  on  behalf  of  the 
sureties  was  entered  into  on  May  1, 1906,  and  the  work  was  completed 
on  July  31, 1908. 

Proposals  for  the  structures  on  divisions  5  to  9  of  the  main  canal 
and  on  laterals  A  to  P,  inclusive,  were  requested  for  opening  on 
April  12,  1906.  No  proposals  were  received,  and  the  contractor  for 
the  structures  on  division  4  of  the  main  canal  was  asked  to  submit 
an  informal  proposal  for  the  work.  A  contract  was  executed  on 
August  7, 1906,  and  the  building  of  the^  structures  was  completed  on 
December  28,  1908,  the  structures  on  divisions  8  and  9  having  been 
previously  eliminated  from  the  contract  by  agreement.  Proposals 
for  the  construction  of  laterals  and  waste-water  ditches  from  the 
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main  canal  headworks  to  Newlon  and  for  structures  were  opened  on 
December  15,  1906.  No  satisfactory  proposals  were  received,  and 
the  work  was  eventually  executed  under  informal  contracts,  being 
completed  in  December,  1908.  A  dam  at  Nelson  Slough  to  protect 
the  bank  of  the  main  canal  was  built  under  informal  contract,  the 
work  being  completed  on  December  24,  1907.  Three  reinforced 
concrete  flumes  and  a  number  of  culverts,  turnouts,  and  other  small 
structures  between  the  headworks  and  Newlon  were  built  by  Gov- 
ernment forces. 

During  the  fiscal  year  1910  work  under  several  minor  contracts, 
for  the  (construction  of  small  laterals,  waste-water  ditches,  etc.,  was 
carried' on  and  some  similar  work  was  done  by  Government  forces. 

Petitions  were  received  during  the  summed  of  1911,  signed  by  about 
50  landowners  adjacent  to  the  irrigated  land,  requesting  that  the 
canals  be  extended  to  their  holdings.  Proposals  for  this  work  were 
oi)ened  August  9,  1912.  Schedule  1,  covering  the  extension  of  4.6 
miles  of  lateral  K ;  schedule  2,  covering  4.7  miles  of  main  canal  and 
4.9  miles  of  lateral  Q  system ;  and  schedule  3,  providing  for  extension 
of  lateral  D  for  1.3  miles,  were  awarded  under  separate  contracts.  No  / 
bids  were  received  for  schedule  4,  covering  the  structures  on  the 
above  extensions,  and  the  work  was  done  by  Government  forces.  The 
work  on  the  above  schedules  was  completed  in  the  spring  of  1913. 

Minor  construction  carried  on  under  operation  and  maintenance 
consisted  of  small  lateral  extensions,  installation  of  lateral  checira, 
farm  turnouts,  and  bridges  and  culverts  on  road  crossings. 

LOWER  YELLOWSTONE  DAM. 

Lower  Yellowstone  Dam  is  a  rock-filled  timber  crib  weir  on  a  pile 
foundation.  It  is  700  feet  long  and  raises  the  water  level  of  the  river 
about  5  feet.  The  dam  is  specially  designed  to  resist  ice  action, 
having  an  upstream  slope  of  3  to  1,  an  ogee  downstream  face,  and  a 
heavy  rock  apron. 

Proposals  lor  the  construction  of  the  dam  were  opened  on  Decem- 
ber 5,  1905,  The  bids  were  considered  excessive,  and  the  proposals 
were  rejected.  The  work  was  readvertised,  and  proposals  were  opened 
on  May  10, 1906.  The  lowest  bidder  was  unable  to  give  satisfactory 
bond,  and  the  work  was  offered  to  the  next  lowest  bidder.  This  firm 
refused  to  execute  a  contract,  and  the  work  was  finally  awarded  to  the 
third  lowest  bidder.  The  contract,  which  included  the  dam  proper, 
the  concrete  abutments  at  the  south  end  of  the  dam,  and  the  oike 
from  this  abutment  to  a  small  hillock  on  Joes  Island,  was  executed 
on  September  21, 1906,  and  construction  was  begun  late  in  the  fall  of 
1906.  Following  a  controversy  in  regard  to  changes  in  the  materials 
of  construction,  the  contractor  discontinued  operations,  the  contract 
was  suspended  on  September  16,  1908,  and  the  construction  of  the 
dam  was  undertaken  by  Government  forces.  Construction  was  com- 
pleted on  Februry  19,  1910. 

No  construction  work  was  carried  on  during  the  past  fiscal  year. 

SEEPAGE  AND  DRAINAGE. 

The  total  area  on  the  project  that  has  become  imfit  for  cultivation 
due  to  seepage,  since  the  opening  of  the  project  in  1909,  is  1,239 
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acres.  This  area  has  not  varied  materially  during  the  past  three 
years.  Seepage  is  increasing  in  some  localities  and  decreasing  in 
others.  Limited  areas  of  water-logged  land  have  been  reclaimed 
as  the  result  of  proper  irrigation  and  cultivation,  and  a  few  tracts 
adjacent  to  constructed  drains  have  shown  improvement  as  a  result 
of  lowering  of  the  ground-water  table. 

Drainage  line  No.  1  was  projected  to  relieve  about  600  acres  of 
water-logged  land  immediately  north  of  Sidney,  and  to  protect  a 
total  area  of  about  2,600  acres.  The  plans  for  this  line  contem- 
plated 5  miles  of  closed  drain  and  2  miles  of  deep,  open  drain.  Con- 
struction was  begun  on  August  6,  1913,  and  suspended  December  12, 
1914,  when  5.37  miles  had  teen  excavated.  The  completion  of  drain 
line  No.  1  and  the  construction  of  other  necessary  drains  are  de- 
pendent on  an  increased  construction  charge  to  cover  the  cost  of 
drainage. 

OPBBATION  AND  MAINTENANCE. 


The  canal  system  of  the  Lower  Yellowstone  project  consists  of 
66.3  miles  of  main  canal  and  146.6  miles  of  laterals.  The  irrigable 
lands  reached  by  this  canal  q^stem  stretch  along  the  Yellowstone 
River  from  Intake,  Mont.,  to  the  Missouri  River,  and  vary  in  width 
from  one-half  mile,  or  less,  at  the  upper  end  to  5  miles  in  the  Fair- 
view  district. 

Water  was  turned  into  the  main  canal  on  April  22,  1916,  for  the 
purpose  of  sluicins  out  weeds.  This  ccmtinued  for  several  days,  the 
weeds  bein^  turned  out  at  each  sluiceway  along  the  canal  for  a  suffi- 
cient length  of  time  to  enable  the  water  to  run  clear.  The  first  de- 
livery was  made  on  April  29  and  the  last  on  October  10.  The  water 
was  tumd  out  for  two  periods  of  10  days  each  in  September,  leaving 
161  days  of  actual  canal  operation. 

The  canal  system  as  constructed  provided  for  the  irrigation  of 
42,329  acres,  not  including  lands  under  the  pumping  unit,  which  is 
only  partly  completed,  but  including  lands  which  are  temporarily 
exempt  f  rcnn  water  charges,  such  as  timber  and  Inrush  and  water- 
logged areas.  The  total  acreage  for  which  crop  and  other  statistics 
are        "       " 

amounted  to  889  farms. 

Water  was  delivered  to  260  farms  with  an  irrigable  area  of  21,883 
acres,  of  which  12,666  acres,  or  67  per  cent,  were  irrigated.  This 
amoimted  to  an  average  of  49  acres  irrigated  per  farm,  and  36  acres 
dry  fanned.  Considering  the  total  of  389  farms,  the  irrigated  area 
per  farm  is  32  acres,  with  47  acres  dry  fanned.  The  following 
statistics  give  results  for  Montana  and  North  Dakota : 


are  gathered  comprises  all  lands  covered  by  rental  or  water-right 
upphcations,  including  delinquents.    For  the  season  of  1916  mis 


Montana. 


Farms. 


Ana 

(•aw). 


North  Dakota. 


Faima. 


Araa 

(•ow). 


TotaL 


Farms. 


Ana 

(acres). 


Water  a^allabla  for 

Under  rantal  and  water  rlflit 
Lnditnlptad 


401 
802 
196 


30,006 
2X213 
l»600 


110 
07 


11,334 
t,300 
4,090 


611 
089 


42,899 
80,613 
12,060 
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A  total  of  163  miles  of  canals  were  in  use  or  operated  during  the 
season.  The  main  canal  was  operated  for  its  entire  length  of  66.3 
miles,  and  96.7  miles  of  laterals  were  in  use  at  various  times;  38  miles 
of  laterals  that  were  available  for  the  distribution  of  water  were  net 
operated  as  the  adjacent  land  owners  made  no  requests  for  water. 
Only  30  per  cent  of  the  land  for  which  water  was  available  was 
actually  irrigated,  and  the  delivery  of  this  water  required  the  opera- 
tion of  81  per  cent  of  the  available  canals. 


Historical  review,  Lower  Yellowstone  project. 


Item. 


mi 


1913 


1913 


1914 


1915 


1916 

to 

June  89. 


Acreare  for  which  service  was  prepared  to  supply  water 

Acreape  irrigated 

Miles  of  canal  operated 

Water  di  verted  ( acre-feet) 

Water  delivered  to  land  (acre-feet ) 

Pte  acre  of  land  irrigated  (acre-feet) 


37,867 
IS,  445 
158 
52,542 
21,799 
1.41 


37,880 
5,068 
125.5 

16,404 

6,058 

L19 


87,799 

7,660 

133 

30,088 

10,250 


36,250 

5,743 

151 

25,760 


42,300 
12,656 
163 
40,141 
17,970 
L42 


42; 300 

1,582 

138 


1,375 
0.87 


SETTLEMENT. 

The  prosperity  of  irrigation  farmers,  where  sugar  beets  and  fruit 
can  not  be  raised,  depends  upon  the  acreage  of  alfalfa.  When  com- 
paring the  6,055  acres  in  alfalfa  with  the  total  irrigable  area  of  42,329 
acres,  it  would  appear  at  first  that  the  settlers  on  the  Lower  Yellow- 
stone project  are  neither  progressive  nor  prosperous.  However,  after 
considering  the  fact  that  the  acreage  in  alfalfa  increased  nearly  50 
per  cent  during  1915,  and  that  the  increase  in  the  value  of  stock  was 
$70,000,  it  can  be  taken  for  granted  that  the  settlers  are  endeavoring 
to  make  good. 

Thirteen  transfers  of  land  in  private  ownership  and  four  assi^- 
ments  of  land  entered  subject  to  the  reclamation  act  were  made  durmg 
the  year.  In  all  these  transfers  only  two  additional  farmers  were 
obtamed. 

On  January  1,  1915,  there  were  eight  homesteads,  comprising  855 
acres,  open  to  entry.  During  the  vear  an  entry  of  69  irrigable  acres 
was  canceled,  due  to  nonpayment  of  charges.  One  entry  of  75  irrigable 
acres  was  entered. 


Settlement  data.  Lower  Yellowstone  project. 


Item. 


1913 


1914 


19151 


1916* 


Total  number  of  irrigable  terms  on  project , 

Population , 

Number  of  irrigated  farms , 

Irrigable  farms  operated  by  owners 

Irrigable  farms  operated  b  y  tenants , 

Irrigable  farms  with  neither  owners  nor  tenants  thereon. , 
Number  of  towns 

Population 

Total  population  in  towns  and  on  f^rms 

Number  of  public  schools 

Number  of  churches 

Number  of  banks , 

Total  capital  stock  of  banks 

Total  amount  of  deposits  of  banks 

Total  number  of  depositon  of  banks 

Nmnbtr  of  rellnquidunents 


456 

600 

158 

191 

21 

136 

7 

1,125 

1,725 

15 

4 

7 

1200,000 


512 

700 

184 

140 

158 

171 

8 

1,750 

2,450 

16 

4 

9 

8230,000 

tn5,i00 

3,600 


514 

821 

260 

168 

62 

159 

8 

2,145 

2,966 

19 

5 

9 

8230,900 

8908,900 

3,838 

t 


514 

821 

960 

168 

62 

ISO 

8 

1,145 

2,966 

19 

5 

9 

8230,000 

81,888.000 

5,637 

1 


1  Fr^leet  on  rental  basts. 


1  To  June  30;  project  on  rental  basis;     ^  ^1  ^ 
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PBINCIFAL  CBOPS. 

Wheat  and  alfalfa  continue  to  be  the  principal  crops  raised  in  the 
valley.  The  total  area  planted  to  wheat  was  8,488  acres,  or  2,576 
acres  more  than  in  1914.  The  average  yield,  however,  was  0.6  bushel 
less.  Irrigated  wheat  yielded  18.2  bushels  per  acre,  and  the  dry  crop 
averaged  12.5  bushels.  The  price  locally  ranged  from  70  cents  per 
bushel  in  October  to  $1.10  per  bushel  in  January,  1916 ;  but  most 
of  the  project  wheat  was  sold  for  an  average  of  about  90  cents  per 
bushel. 

Alfalfa  acreage  increased  from  4^180  acres  in  1914  to  6,055  acres  in 
1915,  or  45  per  cent.  This  crop  yielded  an  average  of  2.3  tons  per 
acre,  and  brought  from  $5  to  $10  in  the  stack.  The  project  alfalfa 
is  consumed  locally  and  the  price  is  dependent  on  local  conditions. 
Early  in  the  fall  a  few  farmers  who  felt  that  there  would  be  little 
demand  for-  forage  sold  at  the  low  figure.  After  some  14,000  feeder 
sheep  were  shipped  into  the  valley  prices  began  to  rise,  and  before  the 
close  of  November  $10  per  ton  was  being  offered  quite  freely. 

Since  the  statistics  for  succeeding  years  include  additional  farms 
brought  under  irrigation  the  increase  in  certain  crop  ar^as  is  not  a 
true  indication  of  conditions.  The  following  table  will  give  a  clearer 
idea  of  crop  conditions  on  the  project: 

Percentage  of  total  crop  acreage. 


Year. 

Wheat. 

Alfalfa. 

Oala. 

Barley. 

Flax. 

TotaL 

1913 

42 
26 
38 

12 
18 
27 

14 
16 
15 

12 
11 
6 

7 

10 
6 

87 

1914 

81 

1915 

91 

Crop  report,  irrigated  lands.  Lower  Yellowstone  project,  Montana-North  Dakota, 

year  of  1915. 


Area 
(acres). 

Unit  of 
yield. 

Yields. 

Values. 

Irrigated  crop. 

Total. 

AverapB 
per  acre. 

Per  unit 
of  yield. 

Total. 

Per  acre. 

Alfelto 

4,404 
171 
750 
125 
273 
70 
265 

1,320 
60 

4,518 
34 

Tons 

...do 

Bushels... 

Tons 

Bushels... 

10,283 

29 

21,420 

389 

8,108 

2.3 

.2 

28.6 

3.1 
11.4 

$7.74 

7.04 

.43 

5.29 

1.82 

$79,567 
'204 
9,161 
2,059 
5,659 
4,641 
2  480 
14,579 
3,059 
71,897 
T06 

$18.07 

Alfelfk.  flrst  Year 

1.19 

Barley. 

12.21 

Com  fodder 

16.47 

Flaxseed 

20.73 

Qarden. 

66.30 

Hay..*. 

Tons 

Bushels... 

...do 

...do 

269 

49,745 

5,370 

82,444 

1.0 
37.7 
89.6 
18.2 

9.22 
.29 
.57 
.87 

9.36 

Oats 

11.04 

Potatoes 

5a98 

Wh«at 

15.91 

20.74 



Cropped  acreage 

11,990 

324 

70 
272 

T«tal  and  averagi 

194,011 

16.18 

Areas. 

Acres. 

Farms. 

Percent 

of 
project.* 

Hrrfeated,  no  orop: 

Total  Irrigated  area  larms  reported. . 

Under  water-right  applicaUons. 

Under  rental  contracts 

Total  cropped  area  fknos  reported. . 

21,833 
12,656 
46 
13, 6U 
l^OM 

900 

aoo 

3 
357 
900 

63 

Btubble 

30 

SO 

Tofcallrrigated  acreage 

12,656 

4S 

iBaM 

don  area  foi 

Which  wat« 

rlstTallat 

>]• 

Uigiti 

ze 

:lby  vJIL> 

UglL 
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Crop  report,  unirrigated  lands,  Lower  Yellowstone  project,  Montana^North 
Dakota,  year  of  1915, 


Crop. 


Area 
(acras). 


Unit  of 
yield. 


Yields. 


Total. 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


AlfidJa 

Alfalfa,  first  year 

Barley 

Com  rodder 

Flaxseed 

Garden 

Hay 

Oats 

Potatoes 

Wheat 

Miscellaneous 

Total  cropped  acreage. 


1,341 
190 
676 
543 
833 
36 
794 

1,966 
104 

8,970 
46 


Tons.... 
...do.... 
Bushels. 

Tons 

Bushels. 


1,796 

16 

15,944 

1,392 

5,311 


1.3 

$7.92 

.1 

7.94 

23.6 

.41 

2.6 

6.12 

6.4 

1.77 

Tons 

Bushels.., 

..do 

..do 


51,926 

8,735 

49,670 


.8 
26.4 
84.0 
12.5 


6.69 


.56 
.89 


614,221 
127 
6,453 
7,132 
9,410 
1,802 
4,435 
14,873 
4,843 
43,970 


siaoo 

.92 

9.55 

13.13 

11.30 

50.56 

5.68 

7.57 

46.57 

11.06 

7.15 


10,466 


Total  and  average . 


407,588 


10.30 


Areas. 


Acres. 


Farms. 


Per  cent 

of 
project. 


Total  Irriglble  area  farms  reported . . 
Total  cropped  area  farms  reported . 


26,137 
18,912 


1321 


62 
45 


1  Includes  192  farms  reporting  both  irrigated  and  dry  crop. 
PUBLIC  NOTICES  AND  OSDEBS. 


1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the  Lower  Yellow^stone  project,  Montana- 
North  Dakota,  the  operation  and  maintenance  charge  for  any  irriga- 
tion season  shall  be  due  and  payable  on  March  1  of  the  following 
year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  sea- 
son of  1916  and  for  each  irrigation  season  thereafter  until  further 
notice,  shall  be  due  on  March  1  of  the  following  year  and  each  acre 
of  irrigable  land,  whether  irrigated  or  not,  shall  be  charged  with  a 
minimum  operation  and  maintenance  charge  of  75  cents,  which  will 
permit  delivery  of  not  more  than  1  acre-foot  per  acre,  and  should 
further  quantities  be  needed,  they  will  be  furnished  at  the  rate  of  50 
cents  per  acre-foot. 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project,  except  lands  re- 
ceiving water  on  a  rental  basis. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders,  and  in  particular  the  public  notice 
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of  March  17,  1915,  for  the  Lower  Yellowstone  project,  shall  remain 
unchanged. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

ORDER,  APRIL  12,   1910. 

The  lands  of  all  entrymen  and  landowners  under  the  Lower 
Yellowstone  project,  Montana-North  Dakota,  for  which  water  will 
be  available  in  the  irrigation  season  of  1916,  and  for  which  ac- 
ceptances of  the  provisions  of  the  orders  of  March  4,  1914,  and  Feb- 
ruary 5,  1915,  were  not  filed  within  the  time  specified,  may  obtain  a 
supply  of  irrigation  water  in  the  season  of  1916  and  thereafter  until 
further  notice,  on  a  rental  basis  of  50  cents  per  irrigable  acre  for  the 
irrigation  season,  payment  thereof  to  become  due  December  1  after 
the  close  of  the  irrigation  season,  provided  there  shall  be  filed  with 
the  project  manager  at  Savage,  Mont.,  a  written  acceptance  of  the 
terms  and  conditions  of  this  order  and  the  order  of  March  4,  1914, 
and  conditioned  also  upon  compliance  with  the  cultivation  require- 
ments thereof:  Provided^  That  payment  be  made  at  the  time  of 
acceptance  at  the  rate  of  50  cents  per  irrigable  acre  for  the  season  of 
1915,  plus  interest  at  the  rate  of  10  per  cent  per  annum  from  Decem- 
ber 1,  1915,  to  the  date  of  such  acceptance  and  payment:  And  pro- 
vided further^  That  occupants  of  lands  who  are  not  the  owners 
thereof,  but  who  wish  to  avail  themselves  of  the  conditions  of  this 
order,  shall  pay  at  the  time  of  acceptance  the  charges  for  1915  plus 
interest  and  the  charges  for  1916. 

Andrieus  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

VTNANCIAL  STATEMENT. 


[Binandal  statement  In  detail,  showing  assets,  liabilities,  reserres,  and  capital,  giyen 

in  appendix,  p.  716.] 

Feature  costs  of  Lower  Yellowstone  project  to  June  SO,  1916. 


Features. 


Subfeatuxe. 


Principal 
features. 


'1' 


Examination  and  sanreys 

Canal  system: 

Diversion  dam $338,30«.a9 

Canalsystem 2,000,946.10 

Lateral  system 

Drainage  system,  line  No.  1 

Farmtmits 

Permanent  improvements  and  lands 

Telephone  system 

Operation  and  maintenance  charges  transferred  to  and  compounded 
with  construction  charges 


Gross  cost  of  construction  of  project  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  bulldines 

Rentals  of  irrigaticm  water 

Rentals  of  telephones  and  tolls 

Contractors'  fiieght  refunds 

Loss  on  mess-house  operations 


Net  cost  of  oanstruotion  of  project  to  June  30, 1916. . 


>  Decrease. 


422.00 

37,176.94 

4,331.04 

21,26L33 

U,  422. 00 


166,006.54 


2,406,342.39 

290,819.83 

62,07».73 

1,016.24 

39,536.38 

23,717.32 

l,70a05 


2,893,218.48 


48,768.6 


2,844,449.86 
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BMmated  oo9t  of  eontempUUed  ioark  on  Ixnoer  YeUowiUme  project  during  ftioal 

1916. 


Amoont. 


Operation  tod  nudnUnaiice  under  pablio  notio*. 

HospluisV.'.!" — I 

Total 


t29,000 
750 
250 


30,000 
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Andbew  Weiss,  project  manager,  Mitchell,  Nebr. 

O.  T.  Reedt,  construction  engineer,  Fort  Laramie  unit,  Fort  Laramie,  Wyo. 

LOCATION. 

Oounties :  Sioux,  Scotts  Bluff,  Banner,  and  Morrill,  Nebr. ;  Natrona,  Carbon, 
Gonverse,  Ooshen,  and  Platte,  Wyo. 

Townships :  19  to  27  N.,  Rs.  48  to  67  W. ;  26  to  30  N..  Rs.  83  to  85  W.,  sixth 
principal  meridian. 

Railroads:  Chicago,  Burlington  &  Quincy;  Union  Pacific;  Chicago  &  North 
Western ;  Colorado  &  Southern. 

Railroad  stations  and  estimated  population,  January  1, 1916 :  Bridgeport,  700 ; 
Bayard,  400;  Minatare,  600;  Scottsbluff,  3,600;  Mitchell,  1,000;  Morrill,  600;  and 
Henry,  Nebr.,  100;  O^orrington,  700;  Vaughn;  Lingle,  10;  Barnes;  Fort  Laramie, 
75;  Whalen;  Guernsey,  400;  and  Casper,  Wyo.,  5,000. 

WATEB  SUPPLY. 

Source  of  water  supply :  North  Platte  River. 

Area  of  drainage  basin :  12,000  square  miles. 

Annual  run-off  in  acre-feet  of  North  Platte  River:  At  Pathfinder,  Wyo.  (12,000 
square  miles),  1005  to  1915— Maximum,  2,420,000;  minimum,  870,000;  mean, 
1,411,000.  At  Guernsey  or  Whalen,  Wyo.  (16,200  square  miles),  1900  to  1915— 
Maximum,  2,690,000;  minimum,  983,000;  mean,  1,578,000. 

AGBICULTUBAL  AND  CLIMATIC  COin)ITION& 

UITJCBBTATB  TTNIT. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916, 129,891 
acres. 

Area  under  water-right  applications  and  rental  contracts,  season  of  1916, 
112,698  acres. 

Length  of  irrigating  season :  From  April  1  to  September  30 — ^183  days. 

Average  elevation  of  irrigable  area :  4,100  feet  above  sea  level. 

Rainfall  on  irrigable  area :  6  years,  average,  15.06  inches ;  1915,  22.94  inches. 

Range  of  temperature  on  irrigable  area :  —30'  to  104'  F. 

Character  of  soil  of  irrigable  area :  Sandy  loam. 

Principal  products :  Alfalfa,  cereals,  corn,  sugar  beets,  potatoes. 

Principal  markets :  Omaha,  Nebr. ;  Kansas  City  and  St.  Joseph,  Mo. ;  Denver, 
Colo. ;  central  Wyoming. 

LANDS  OPENED  FOB  IBBIOATION. 

Dates  of  public  notices  and  orders :  July  29, 1907 ;  May  29,  June  16,  November 
12,  1908;  March  3,  March  27.  June  2,  1909;  March  12,  April  4,  June  6,  June  25, 
July  2,  September  10,  1910 ;  March  7,  March  24,  April  21,  December  30,  1911 ; 
March  13,  March  14,  March  19,  May  23,  June  24,  September  5, 1912 ;  February  5, 
March  11  (2),  March  29,  June  16,  June  23,  July  13,  September  4, 1913 ;  September 
24,  1914;  February  27,  April  23.  1915;  January  13,  February  10,  February  24, 
March  16,  May  16, 19ia 

Location  of  lands  opened :  Ts.  21  to  26  N.,  Rs.  51  to  65  W.,  sixth  principal 
meridian. 

Present  status  of  irrigable  lands  opened :  69,031  acres  entered  subject  to  the 
reclamation  act;  1,288  acres  open  to  entry;  4,210  acres  of  State  lands;  21,302 
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acres  in  private  ownership ;  17,837  acres  of  lands  under  the  North  Platte  Canal 
&  Colonization  Co.  tract  in  Wyoming. 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160  acres. 

Duty  of  water :  Two  and  one-half  acre-feet  per  acre  per  annum  at  the  farm. 

Charges  per  acre  of  irrigable  land :  Building,  $45  and  $55 ;  annual  operation 
and  maintenance,  $1  per  acre,  covering  the  use  of  not  exceeding  1  acre-foot  per 
acre,  25  cents  per  acre-foot  for  amounts  between  1  and  2  acre-feet  per  acre,  and 
30  cents  for  each  additional  acre-foot. 

CHBONOLOGICAIi  SUMMARY. 

Reconnoissance  made  and  preliminary  surveys  begun  In  1902. 

Construction  recommended  by  director  March  7,  1903. 

Construction  conditionally  authorized  by  Secretary  March  14,  1903. 

First  irrigation  by  Reclamation  Service,  season  of  1908. 

Whalen  Diversion  Dam  completed  February,  1909. 

Pathfinder  Dam  completed  June,  1909. 

Pathfinder  Dike  completed  May,  1911. 

Interstate  Canal,  105  miles  completed  June  30,  1914. 

Pathfinder  unit  99.1  per  cent  completed  June  30,  1916. 

Interstate  unit  93.7  per  cent  completed  June  30,  1916. 

Fort  Laramie  unit  5.4  per  cent  completed  June  30,  1916. 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  North  Platte  project  provides  for  the  storage  of 
Hood  waters  of  North  Platte  River  in  a  reservoir  controlled  by  the  Pathfinder 
Dam,  about  3  miles  below  the  junction  of  the  North  Platte  and  Sweetwater 
Rivers  and  50  miles  southwest  of  Casper,  Wyo.,  and  in  smaller  reservoirs 
along  the  canal  lines;  and  the  diversion  of  water  from  North  Platte  River  by 
a  dam  near  Whalen,  Wyo.,  into  the  Interstate  Canal,  supplying  water  for 
lands  on  the  north  side  of  the  river  and  into  the  Fort  Laramie  Canal,  watering 
lands  on  the  south  side  of  the  river.  The  United  States  claims  all  waste,  seep- 
age, spring,  and  percolating  water  arising  within  the  project  and  proposes  to 
use  such  water  In  connection  therewith. 

The  completed  features  are:  Pathfinder  Dam  and  Dike;  Whalen  Diversion 
Dam ;  the  first  three  divisions  of  the  Interstate  Canal ;  lateral  systems  of  dis- 
tricts 1,  2,  and  3  of  the  Interstate  Canal  system;  Reservoir  No.  1,  known  as 
Lake  Alice;  Reservoir  No.  3,  known  as  Lake  Minatare.  The  Fort  Laramie 
Canal  system,  covering  approximately  100,000  acres,  is  now  under  construction. 

SXrMMABY  OF  GENEBAL  DATA  FOB  NORTH  PLATTE    (INTEB- 
STATE)  PROJECT  TO  JUNE  30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 129, 891 

Public  land  entered,  June  30, 1916_^ 81, 310 

Public  land  open  to  entry,  June  30,  1916 1,  288 

Public  land  withdrawn,  .Tune  20,  1916 610 

State  land,  June  30,  1916 5, 338 

Indian  land  June  30,  1916 

Private  land,  June  30,  1916 41,345 

Acreage  service  could  have  supplied  season  of  1915 ,        129, 684 

Acreage  actually  irrigated,  season  of  1915 *  78, 057 

Acreage  cropped  under  irrigation,  season  of  1915 *76, 180 

Crops: 

Value  of  irrigated  crops,  season  of  1915 '$1,263,617.00 

Value  of  irrigated  crops  per  acre  cropped $18. 55 


^  Includes  8,050  acres  of  North  Platte  Canal  ft  ColoDization  Co.  lands. 
«  Does  not  include  value  of  crops  grown  on  N.  P.  C.  ft  C.  Co.  lands. 


Digitized  by  VjOOQIC 


NEBBASKA-WTOMING,   NOBTH  PLATTE  PEOJBOT.  257 

FinanceB: 

Estimated  cost  of  completed  project $6, 829, 236. 60 

Total  construction  cost  to  June  30,  1016 $6, 307, 857. 50 

Per  cent  complete,  June  30,  1916 93. 7 

Appropriation  for  fiscal  year  1017,  total $251,000.00 

Allotment  for  construction,  fiscal  year  1917 $122, 000. 00 

Estimated  per  cent  complete,  June  30, 1917 96. 5 

Announced  cbnstrmction  charges  per  acre $55. 00 

Appropriation,  fiscal  year  1916 $340,000.00 

Expenditures   during   fiscal   year, 
chargeable    to    1916    appropria- 
tion- 
Disbursements  $171, 178.  54 

Transfers 15, 872. 12 

$187, 050. 66 


Registered   liabilities   chargeable   to   1916 
appropriation 24, 7TL  22 


$211,821.88 


Unencumbered  balance,  July  1,  1916 ^      $128. 178. 12 


Repayments: 

Construction  charges — 

Accrued  to  June  30,  1916 $417, 388. 00 

CJoUected  to  June  30,  1916 $349, 851. 03 


Uncollected,  June  30,  1916 . $67, 536.97 


Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $364, 172. 33 

Collected  to  Jmne  30,  1916 $339, 471. 39 


UncoUected,  June  80,  1916 $24, 700. 94 


Water  rental  charges — 

Accrued  and  uncollected  to  June  30, 1916 $392. 00 

UncoUected,  June  30,  1916 $392. 00 


Drainage: 

Miles  of  drains  built  to  June  30, 1916— 

Open 17. 5 

Closed , 9.7 


27.2 

Estimated  acreage  protected  by  drains  bvilt  to  June  30, 
1916 4, 000 

Estimated  acreage  to  be  protected  by  authorized  system 5, 000 

Expended  to  June  30,  1916,  on  drainage  works,  completed 
and  uncompleted . $153, 235. 20 

FOBT  LABAMIE  UNIT. 

Areas: 

Irrigable  acreage  when  project  is  complete 100, 000 

Public  land  entered,  June  20, 1916 25, 695 

Public  land  withdrawn,  June  30,  1916 34,  473 

State  land,  June  30,  1916 7, 176 

Private  land,  June  30,  1916 32, 656 

Estimated  cost  of  completed  project , $5,810,000.00 

Total  construction  cost  to  June  30,  1916 $312, 622. 11 

Per  cent  complete,  June  30,  1916 5.4 

Appropriation  for  fiscal  year  1917,  total $1, 390, 000. 00 

61809''— 16 17 
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Finances — Ciontinued. 

Allotment  for  constniction,  fiscal  year  1917 $1, 390, 000. 00 

Bstimated  per  cent  complete,  June  SO,  1917 29. 3 

Appropriation,  fiscal  year  1916 »800,000.00 

Bxpenditures  during  fiscal  year, 
chargeable  to  1916  appropria- 
tion— 

Disbursements $171, 200. 30 

Transfers 7, 575. 30 


$178, 775. 60 


Registered   liabilities  chargeable   to   1916 

appropriation : 95, 186. 42 

$273, 962. 02 

Unencumbered  balance,  jHly  1,  1916 $526,037.98 

HISTOBY  OF  CONSTBUCTION  AND  ENOINEEBING  FEATUBES. 
PATHFINDER  SLUICING  TUNNEU 

In  order  to  provide  for  diverting  the  flow  of  the  river  during  the 
construction  of  the  Pathfinder  Dam,  the  first  work  undertaken  was 
the  construction  of  a  sluicing  tunnel  on  the  north  side  of  the  canyon 
around  the  site  of  the  dam.  The  tunnel  is  driven  through  solid 
granite  and  has  a  length  of  480  feet. 

Plans  for  the  sluicing  tunnel  were  prepared  in  the  fall  of  1904, 
and  were  reviewed  and  approved  hj  a  board  of  engineers  consisting 
of  Messrs.  A.  P.  Davis,  A.  J.  Wiley,  W.  H.  Sanders,  and  J.  H. 
Quinton.  Proposals  for  the  construction  of  the  tunnel  were  opened 
January  9, 1905,  and  a  contract  was  executed  January  21, 1905.  The 
work  was  begun  in  February  and  completed  in  August,  1905. 

In  the  winter  of  1908-9  there  was  built  by  Government  forces  at 
the  upper  portal  of  the  tunnel  a  grillage  of  concrete  beams  and 
columns  supporting  1^  by  6  inch  steel  bars;  and  in  January,  1910, 
the  construction  by  Government  forces  of  a  drainage  tunnel  from 
the  upper  gate  shaft  to  the  canyon  wall  below  the  dam  was  begmi. 
This  tunnel  is  155  feet  in  length  and  has  a  section  5  feet  square.  It 
was  completed  in  July,  1910. 

PATHFINDER  DAM. 

The  Pathfinder  Dam  is  located  in  a  deep  narrow  canyon  on  the 
North  Platte  River  3  miles  below  the  mouth  of  the  Sweetwater  River 
and  50  miles  from  Casper,  Wyo.,  the  nearest  railroad  station.  It  is 
an  arched  masonry  structure,  the  radius  of  the  center  line  of  the  top 
being  150  feet.  It  has  a  maximum  height  of  218  feet,  a  maximum 
length  of  432  feet,  and  a  width  at  the  top  of  10  feet. 

In  March,  1905,  a  board  of  engineers  consisting  of  Messrs.  A.  P. 
Davis,  G.  Y.  Wisner,  J.  H.  Quinton,  A.  J.  Wiley,  H.  N.  Savage,  C.  E. 
Wells,  and  D.  C.  Henny  approved  plans  and  specifications  for  the 
dam.  Proposals  were  opened  in  Denver  June  15, 1905,  and  a  contract 
was  awarded,  but  the  bidder  failed  to  qualify.  The  work  was  re- 
advertised  and  proposals  were  opened  August  16,  1905.  A  contract 
for  construction  was  executed  on  Septem&r  1,  1905,  and  work  was 
begun  on  September  25, 1905,  and  finished  on  June  14, 1909. 
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HIGM-PRE8SUBE  GATES. 

At  the  bottom  of  the  upper  shaft  an  enlargement  of  the  sluicing 
tunnel  contains  the  gate  chamber  where  are  installed  the  four  gat^ 
which  control  the  discharge  of  the  tunnel. 

Designs  for  the  gates,  operating  mechanism,  gate  chamber,  and 
power  house  were  prepared  in  1906  and  reviewed  on  July  16  and  17, 
1C06,  by  a  board  of  engineers,  consisting  of  Messrs.  O.  H.  Ensign, 
A.  J.  Wiley,  H.  N.  Savage,  W.  H.  Sanders,  and  L.  C.  Hill.  After 
certain  changes  proposed  by  the  reviewing  board  had  been  made, 
the  designs,  plans,  and  specifications  were  prepared,  and  were  ap- 
proved by  the  department  on  October  26,  1906.  Proposals  for  sup- 
plying and  installing  the  gates  and  operating  mechanism  were  opened 
on  December  20, 1906,  and  a  contract  was  executed  February  14, 1907. 
The  contractor  was  required  to  erect  the  gate  frames  and  install  the 
gates  and  operating  mechanism,  but  the  excavation  required  for  the 
placing  of  the  necessary  concrete,  and  the  construction  of  the  gate 
house  were  done  by  the  U nietd  States.  The  manufacture  of  the  gates 
was  begun  by  the  contractor  soon  after  the  execution  of  the  contract, 
and  the  delivery  at  the  project  of  the  gates,  gate  frames,  and  operat- 
ing mechanism  was  made  in  January  and  February,  1908.  The  in- 
stallation of  the  gates  was  begun  in  February  and  completed  in  April, 

1908.  The  power  house  over  the  gate  shaft  was  constructed  by  Gov- 
ernment forces  in  the  winter  of  1908-9,  and  the  operating  machinery 
for  the  gates  was  installed  during  April  and  May,  1909. 

PATHFINDER    DIKE. 

The  Pathfinder  Dike  is  located  at  a  gap  in  the  rim  of  the  reservoir 
one-quarter  of  a  mile  south  of  the  Pahtfinder  Dam.  The  elevation  of 
the  lowest  point  of  the  gap  is  5,832,  or  20  feet  below  the  elevation  of 
the  spillway  of  the  dam.  The  dike  is  an  earth  embankment  1,650  feet 
long  and  20  feet  wide  on  top,  with  a  slope  of  3  to  1  on  the  water  face 
and  2  to  1  on  the  lower  face,  and  a  maximum  height  of  38  feet. 
Twenty-five  fept  upstream  from  the  center  line  is  a  concrete  core  wall 
which  reaches  within  12  feet  of  the  top  of  the  dike  or  6  feet  above  the 
crest  of  the  spillway. 

Proposals  for  the  construction  of  the  dike  were  opened  February  27, 
1907,  but  all  bids  were  rejected  because  they  were  considered  exces- 
sive. The  work  was  readvertised  and  proposals  requested  for  June  5. 
1907,  but  no  proposals  were  received.  A  small  embanlmient  on  the 
site  of  the  dike  was  built  by  Government  forces  in  July,  1909,  and 
proposals  for  the  completion  of  the  dike  were  opened  on  October  28, 

1909.  The  bids  received  were  considered  excessive  and  were  rejected, 
and  on  December  22,  1909,  the  Secretary  of  the  Interior  authorized 
the  construction  of  the  dike  by  Government  forces.  Work  was  begun 
on  March  4,  1910,  and  the  embankment  proper  was  completed  on 
September  25,  1910.  Work  on  the  paving  was  continued  until  De- 
cember 23,  1910,  when  it  was  suspended  tor  the  winter.  Work  was 
again  resumed  on  March  30,  1911,  and  the  dike  was  completed  on 
May  8, 1911. 
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On  December  12, 1909,  a  board  of  engineers,  consisting  of  Messrs. 
D.  C.  Henny,  W.  H.  Saunders,  O.  H.  Ensign,  R.  F.  Walter,  and  E.  H. 
Baldwin,  recommended  the  construction  of  an  additional  outlet  tun- 
nel around  the  south  end  of  the  dam.  Plans  for  this  tunnel  were  re- 
viewed and  approved  by  a  board  of  engineers  on  January  24,  1910. 
These  plans  provided  for  a  lined  tunnel  section  14  feet  wide  and  15 
feet  high.  Its  length  is  360  feet  and  the  elevation  of  the  tunnel  floor 
at  its  upper  end  ic  5,726  feet.  Its  slope  is  1  in  100.  As  subsequently 
built,  the  floor  and  a  portion  of  the  outer  curve  side  wall  were  lined 
with  concrete  and  the  section  was  enlarged  to  approximately  20 
feet  in  width.  Construction  was  comment  by  Government  forces 
on  February  7, 1910.  This  tunnel  was  driven  through  solid  granite; 
it  was  driven  from  both  portals,  the  upper  half  being  carried  through 
as  a  heading  during  the  winter  of  1909-10  as  an  emergency  section. 
The  lower  part  was  excavated  during  the  following  year. 

The  discharge  from  this  tunnel  is  controlled  by  six  58inch  diameter 
balanced  needle  valves,  discharging  directly  into  60-inch  diameter 
steel-lined  cast-iron  pipes  from  18  to  45  feet  in  length,  connecting 
these  valves  with  the  south  tunnel.  These  valves  consist  essentially  of 
a  cylindrical  piston  moving  in  a  bronze-lined  cylindrical  chamber 
with  a  clearance  of  0.005  indi.  The  valves  are  operated  by  adjusting 
the  water  pressure  in  the  chamber  back  of  the  piston  by  means  of 
4-inch  control  valves,  which  are  placed  at  the  downstream  canyon 
face  and  are  connected  with  these  piston  chambers  by  means  of  4-inch 
pipes,  called  control  pipes.  Closing  any  of  these  control  valves  accu- 
mulates the  pressure  in  the  chamber  back  of  the  piston  and  causes 
the  piston  to  move  forward  to  its  seat,  thereby  closing  the  discharge. 
In  order  to  overcome  unexpected  f  rictional  resistances  provision  was 
made  later  for  an  increase  of  this  pressure  by  means  of  a  4-inch 
turbine-driven  two-stage  centrifugal  pump.  In  opening  these  valves 
the  process  is  reversed  by  opening  these  control  valves  and  allowing 
the  water  to  escape  from  the  chamber  back  of  the  piston,  thereby  re- 
leasing the  holding  pressure  and  permitting  the  backward  motion  of 
the  piston,  which  is^  mduced  by  the  water  pressure  from  the  reservoir. 
Th^se  control  pipes  were  at  first  placed  m  the  concrete  floor  of  the 
main  tunnel,  but,  owing  to  difficulties  which  developed  during  the 
season  of  1912,  they  were  later  placed  in  a  small  tunnel,  called  the 
auxiliary  tunnel,  6  by  6  feet  cross  section  and  209  feet  in  length, 
located  betWeen  the  south  tunnel  and  the  south  abutment  of  the  dam. 
At  the  reservoir  end  this  timnel  connects  with  the  grillage  chamber 
surrounding  the  balanced  valves  and  the  downstream  end  pierces 
the  canyon  wall  45  feet  below  the  dam,  with  its  floor  at  elevation  of 
about  5,710,  or  about  45  feet  above  the  original  river  bed. 

The  valves  are  arranged  in  two  horizontal  tiers  and  are  surrounded 
by  a  reinforced  concrete  grillage  consisting  of  three  vertical  cham- 
bers, each  supporting  1  inch  by  5  inch  steel  grillage  bars  on  the  top 
and  reservoir  faces.  The  grillage  area  is  1,550  square  feet,  permit- 
ting a  flow  of  4.4  feet  per  second  with  maximum  valve  opening  and 
assuming  a  wholly  unobstructed  condition.  The  cast-iron  tubes  lead- 
ing the  valve  discharges  into  the  tunnel  are  embeded  in  a  mass  of 
concrete  filling  the  reservoir  end  of  this  tunnel  for  a  minimum  length 
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of  about  20  feet.  This  mass  or  concrete  plug  serves  also  as  an  an- 
chorage for  the  balanced  valves.  The  placing  of  this  concrete  plug 
was  begun  February  8, 1911,  and  completed  December  7,  1911,  work 
being  suspended  during  the  period  March  18  to  September  20,  owing 
to  the  rise  of  the  water  in  the  reservoir.  The  valves  were  installed 
during  the  winter  1911-12  following  the  completion  of  the  grillage 
chamber.  The  placing  of  the  valves  was  completed  in  February, 
1912. 

During  the  summer  of  1912  the  location  of  control  pipes  in  the  con- 
crete of  the  south  tunnel  floor  proved  unsatisfactory,  and  it  was  ^en 
decided  to  build  the  auxiliary  tunnel,  above  referred  to,  and  plaod 
these  pipes  in  this  tunnel  to  insure- further  safety  of  operation. 

On  November  18, 1912,  a  board  of  engineers  met  to  consider  certain 
defects  in  the  operation  of  the  balanced  valves  and  the  discharge 
control  and  it  was  decided  to  make  certain  changes  in  these  valves  and 
to  extend  the  concrete  plus  into  the  tunnel  an  additional  length  of 
25  feet.  It  was  also  later  decided  to  widen  the  lower  100  feet  of  the 
tunnel  to  an  average  width  of  20  feet  and  to  drive  a  cross-cut  tunnel 
from  the  auxiliary  tunnel  to  the  roof  of  the  south  tunnel,  10  feet 
below  the  end  of  the  discharge  pipe  to  provide  free  admission  of  air. 
This  work  was  undertaken  in  December,  1912,  and  completed  on 
April  10, 1913.  The  cross-cut  tunnel  above  noted  is  about  4  by  5  feet 
in  section  and  66  feet  long.    Air  drills  were  used  in  this  work. 

A  board  of  engineers,  consisting  of  Messrs.  D.  C.  Henny,  O.  H. 
Ensign,  and  R.  F.  Walter,  convened  on  December  17,  1914,  and  con- 
sidered the  defects  which  had  developed  in  the  erosion  of  the  exten- 
sion plug  of  the  south  tunnel  and  the  deterioration  of  the  5-foot 
cast-iron  pipes.  This  resulted  in  the  removal  of  the  remaining  por- 
tions of  the  plu^  extension  in  the  extension  of  the  air  conduct  to  the 
discharge  end  of  these  pipes  and  the  insertion  of  steel  linings  in  the 
cast-iron  pipes.  These  linings  consist  of  one-half  inch  steel  pipes  of 
varying  diameter,  ranging  from  a  minimum  of  52  inches  at  a  distance 
of  13^  inches  from  the  intake  to  a  maximum  of  54  inches  at  the  outlet 
end  and  joining  the  intake  by  steel  castinffof  curved  section  toconfopm 
approximately  to  the  curve  of  the  jet.  These  linings  were  anchored 
in  place  by  grouting.  It  was  also  decided  to  line  tne  right  or  outer 
curved  side  of  the  tunnel  for  a  distance  of  140  feet  below  the  end  of 
these  pipes.  This  work  was  begun  about  February  1, 1915,  and  com- 
pleted May  8,  1915. 

WHALEN  DIVERSION  DAM. 

The  Whalen  Diversion  Dam  is  located  on  North  Platte  River  near 
Whalen,  Wyo.,  more  than  150  miles  below  the  Pathfinder  Reservoir, 
and  diverts  water  into  the  Interstate  and  Fort  Laramie  Canals.  The 
dam  is  a  concrete  weir,  300  feet  long,  with  a  maximum  heij^ht  of  29 
feet,  resting  on  a  conglomerate  foundation.  At  each  end  of  the  dam 
are  two  slmce  gates  each  5  feet  9  inches  wide  and  6  feet  high.  Beyond 
the  sluice  gates  and  at  right  angles  to  the  dam  are  located  at  the 
north  end  the  headworks  for  the  Interstate  Canal,  and  at  the  south 
end  the  headworks  of  the  Fort  Laramie  Canal.  ^  Beyond  the  head- 
works  of  the  Fort  Laramie  Canal  is  an  cuarth  dike  extending  2,000 
feet  to  high  ground,  with  a  maximum  height  of  25  feet  ana  slopes 

°*^*^^-  Digitized  by  Google 


262       FIFTEENTH  ANNUAL  REPORT  OF  RECLAMATION  SERVICE. 

Plans  for  the  construction  of  the  diversion  dam  and  headworks 
were  reviewed  and  approved  by  a  board  of  engineers  consisting  of 
Messrs.  A.  P.  Davis,  W.  H.  Sanders,  C.  E.  Wells,  and  John  E.  Field, 
and  proposals  for  the  work  were  opened  November  1,  1906.  There 
was  but  one  bidder,  no  award  was  made,  and  the  work  was  re- 
advertised.  Proposals  were  opened  on  January  9,  1907,  and  a  con- 
tract was  executed  and  the  work  begun  during  February,  1907.  The 
Progress  of  the  work  was  unsatisfactory,  and  after  the  dam  and  the 
eadworks  of  the  interstate  canal  had  been  nearly  completed,  the 
contract  was  suspended  on  August  18,  1908,  and  the  work  was  com- 
pleted by  Government  f(H*ces  in  February,  1909. 


INTERSTATE  CANAL. 

The  Interstate  Canal  heads  at  the  Whalen  Diversion  Dam  on 
North  Platte  River  and  for  the  first  part  of  its  course  follows  the 
line  of  the  Whalen  Falls  Canal. 

Division  1  of  the  canal  is  45  miles  long  and  extends  from  the  head- 
works  nearly  to  the  Wyoming-Nebraska  State  line.  The  canal  is 
designed  for  a  capacity  of  1,400  second-feet  at  the  headworks  and 
1,200  second- feet  at  the  end  of  the  first  division.  The  bottom  width 
at  the  headworks  is  M  feet  and  its  depth  is  13  feet  throughout  with 
a  water  depth  of  10  feet. 

Division  2  of  the  canal  extends  from  the  forty- fifth  to  the  ninety- 
fifth  mile  at  reservoir  site  No.  1.  It  is  designed  for  a  capacity  rang- 
ing from  1,200  second-feet  at  the  upper  end  to  743  second-feet  at  the 
lower  .end ;  its  bottom  width  is  28  feet  at  the  upper  end  and  22  feet 
at  the  lower  end. 

Division  3  of  the  canal  extends  below  the  end  of  the  Interstate 
Canal  proper  and  consists  of  three  canals.  The  Reservoir  Supply 
Canal  extends  from  Lake  Alice  to  Lake  Minatare,  a  length  of  5 
miles.  Its  capacity  is  492  second-feet  and  its  bottom  width  22  feet. 
The  High  Line  Canal  is  an  extension  of  the  Interstate  Canal  proper, 
and  extends  from  where  the  latter  empties  into  Lake  Alice  to  a 
point  in  sec.  36,  T.  22  N.,  E.  62  W.,  with  a  length  of  37  miles,  and 
a  capacity  at  the  head  of  160  second-feet.  The  Low  Line  Canal 
extends  from  the  outlet  of  Lake  Minatare  to  a  point  in  sec.  24,  T. 
21  N.,  R.  51  W.,  with  a  length  of  42  miles  and  a  capacity  at  the  head 
of  343  second-feet. 

Plans  for  excavation  of  the  first  division  of  the  Interstate  Canal 
were  reviewed  and  approved  by  a  board  of  engineers  consisting  of 
Messrs.  A.  P.  Davis,  J.  H.  Quinton,  and  H.  N.  Savage,  and  proposals 
for  construction  were  opened  Maj^  16,  1905.  The  work  involved  the 
excavation  of  about  3,000,000  cubic  yards  of  material,  and  five  con- 
tracts were  executed  for  different  parts  of  the  work.  The  work  was 
begun  in  July,  1905,  and  completed  in  June,  1906. 

Proposals  for  building  structures  on  the  first  division  of  the  Inter- 
state Canal  were  opened  November  8,  1905;  contract  was  executed 
November  23,  1906;  and  the  work  was  begun  January  3,  1906,  and 
completed  in  July,  1907.  The  work  involved  the  excavation  of  nearly 
60,000  cubic  yards  of  earth  and  the  placing  of  about  12,000  cubic  yards 
of  concrete. 

Proposals  for  excavation  of  the  second  division  of  the  Interstate 
Canal  were  opened  on  November  8,  1905.    Three  contra cts^were  exe- 
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cuted,  involving  in  all  the  excavation  of  about  3,000,000  cubic  yards 
of  material.  The  work  was  begun  in  March,  1906,  and  completed  in 
July,  1907. 

Proposals  for  building  structures  for  the  second  division  of  the 
canal  were  opened  June  26,  1907.  Contracts  were  executed  and  the 
work  was  begun  July  25, 1907,  and  completed  May  18,  1908. 

The  excavation  for  the  third  division  of  the  canal  was  let  in  nu- 
merous small  informal  contracts,  bids  being  opened  on  several  dates, 
beginning  November  13, 1909,  and  ending  September  19, 1914.  The 
work  was  completed  on  April  18, 1916. 

The  construction  of  the  structures  on  the  third  division  of  the  canal 
was  undertaken  by  Government  forces,  the  work  beginning  in  the 
spring  of  1910  and  being  carried  to  completion  in  the  spring  of  1915. 

DISTRIBUTING  SYSTEM. 

The  distributing  system  under  the  Interstate  Canal  consists  of 
three  districts.  The  first  district  embraces  the  lateral  system  serving 
lands  west  of  Dry  Spottedtail  Creek.  The  second  district  embraces 
the  lateral  system,  serving  land^  east  of  Dry  Spottedtail  Creek  and 
west  of  Winters  Creek.  The  third  district  embraces  the  lateral  sys- 
tems servinglands  east  of  Winters  Creek  under  the  third  division  of 
the  canal.  The  water  supply  for  this  district  is  taken  partly  directly 
from  the  Interstate  Canal  and  partly  from  Lake  Alice  and  Lake 
Minatare.    The  entire  lateral  system  is  now  completed. 

Proposals  for  excavating  the  laterals  of  the  first  district  were 
opened  June  15,  1906.  Twelve  contracts  were  executed  for  different 
parts  of  the  work.  The  work  was  begun  in  the  summer  of  1906  and 
completed  in  the  spring  of  1907,  The  structures  in  this  district  were 
built  by  Government  forces  and  were  completed  in  the  spring  of  1908. 

Proposals  for  excavating  the  laterals  of  the  second  district  were 
opened  May  21,  1907,  and  four  contracts  were  executed.  The  work 
was  begun  in  June  and  completed  in  December,  1907,  and  involved 
the  excavation  of  about  700,000  cubic  yards  of  material.  The  lateral 
structures  for  the  district  were  built  by  Government  forces  and  con- 
sist of  about  300  concrete  drops,  flumes,  wasteways,  and  other  struc- 
tures, and  numerous  wooden  structures.  Work  on  the  structures  was 
begun  in  June,  1908,  and  completed  in  the  spring  of  1909. 

Excavation  of  the  laterals  of  the  third  aistrict  was  done  bj  small 
informal  contracts  from  late  in  1909  to  its  completion  early  in  1915. 
The  structures  in  this  district  were  constructed  by  Government  forces 
during  the  same  period  and  consisted  of  the  usual  type  of  concrete 
drops,  flumes,  turnouts,  and  wasteways,  and  numerous  wooden  bridges 
and  farmers'  head  gates,  also  a  long  combination  concrete  and  wood 
stave  pipe  siphon. 

SUPPIiEMENTAL  STORAGE. 

For  the  irrigation  of  the  third  lateral  district  supplemental  reser- 
voirs are  necessary.  Four  sites  were  available — Nos.  1,  2,  and  3,  and 
Winters  Creek  Lake.  Reservoir  No.  1,  known  as  Lake  Alice,  and 
No.  3,  known  as  Lake  Minatare,  have  been  constructed. 
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LAKE   ALICE   RESERVOIR. 

Lake  Alice  lies  at  the  end  of  the  Interstate  Canal  in  sees.  5,  6,  7, 
and  8,  T.  28  N.,  R.  54  W.  It  is  formed  by  Dam  No.  1  at  the  southwest 
end  01  the  lake  and  Dam  No.  1^  at  the  east  end  and  has  a  capacity  of 
11,400  acre- feet.  Dam  No.  1^  is  an  earth  fill  with  3  to  1  slopes  on  both 
faces,  a  top  width  of  20  feet,  a  top  elevation  of  4,192  feet,  a  total  length 
of  2,547  feet,  and  a  maximum  fill  of  23  feet.  The  upstream  face  is 
paved  with  rock  12  inches  thick  on  a  foundation  of  spalls  14  inches  in 
depth.  The  concrete  outlet  is  near  the  middle  of  the  dam,  with  a  floor 
elevation  of  4,159  feet,  and  discharges  through  a  semicircular  barrel 
with  a  6-foot  radius.  The  discharge  is  controlled  by  two  vertical  rec- 
tangular sliding  gatea  The  outlet  structure  was  built  by  Govern- 
ment forces  in  the  spring  of  1911.  The  excavation  for  the  embank- 
ment was  done  partly  by  Government  forces,  but  mostly  by  contract,  in 
1911.  The  compacting  of  the  embankment  was  done  by  Government 
forces.  The  total  excavation  was  103,490  cubic  yards.  The  paving 
of  the  upstream  face  was  done  by  Government  forces  in  1911  and  1912. 

Dam.  No.  1  is  an  earth  fill,  the  lower  one-fifth  bein^  of  brule  clav; 
the  slope  of  the  upper  face  is  3  to  1  and  of  the  lower  lace  2^  to  1 ;  the 
top  width  is  20  feet,  the  top  elevation  4,192  feet,  the  total  length  3,108 
feet,  and  the  maximum  fidl  80  feet.  A  drain  of  8-inch  tile  laid  in 
travel  5  feet  below  ground  surface  was  built  imder  the  lower  part  of 
Uie  dam.  Under  the  upper  part  of  the  dam  a  cut-off  trench  was  dug 
from  8  to  7  feet  into  the  bruk  clay.  The  upper  slope  is  faced  with  12 
inches  of  paving  imderlaid  by  18  inches  of  gravel  and  spall&  The 
concrete  outlet  ^ructure  discharging  into  lateral  24  near  the  east  end 
of  the  dam  has  three  conduits,  each  3  feet  by  4  feet  with  a  floor  eleva- 
tion of  4,168  feet,  closed  by  rectangular  sliding  gates.  The  outlet 
structures,  drain,  and  cut-off^^trenches  were  built  by  Government  forces 
between  May,  1911,  and  May,  1912.  The  building  of  the  embankment 
was  done  by  contract  in  the  summer  of  1912  and  amounted  to  214,284 
cubic  yards,  including  the  spillway  excavation,  which  was  used  in  the 
embankment.  The  compacting  of  the  embankment  was  done  by  Gov- 
ernment forces  in  the  fall  of  1912.  A  spillway  100  feet  long  with  a 
crest  elevation  of  4^82  was  constructed  immediately  north  of  Dam 
No.  L 

ULKE  lONATARE  RESERVOIR. 

Lake  Minatare  lies  in  the  southwest  comer  of  T.  28  N.,  R.  58  W., 
has  a  capacity  of  67,000  acre-feet,  and  is  formed  by  Dam.  No  3,  whidi 
is  located  al>out  400  feet  north  of  the  south  line  of  section  82,  its 
center  line  running  east  and  west.  The  dam  is  an  earth  and  gravel 
fill,  the  lower  part  being  of  gravel ;  its  length  is  3,700  feet,  top  width 
20  feet,  top  elevation  4,140  feet,  maximum  fill  68  feet ;  both  faces  have 
a  slope  of  2|  to  1,  except  the  top  15  feet  of  the  upper  face  which  has 
a  slope  of  2  to  1.  The  upper  face  is  paved  with  concrete  slabs  8 
inches  thick,  10  feet  wide,  and  20  feet  Ions,  underlaid  with  12  inches 
of  imscreened  gravel.  Upstream  from  the  center  line  is  a  cut-off 
trench  extending  into  brule  clay  from  6  to  34  feet.  In  this  cut-off 
trench  was  built  a  reinforced  concrete  core  wall  from  1  to  2  feet  in 
thickness,  with  its  top  at  about  the  ground  surface.  Under  the  gravel 
portion  of  the  fill  was  constructed  a  drain  of  12-inch  tile  surrounded 

Digitized  by  VjOOQIC 


NOBTH  PLATTE  PEOJEOT.      265 

b^  gravel  in  a  trench  about  5  feet  deep.  A  spillway,  with  a  minimum 
width  of  100  feet  and  a  crest  elevation  of  4,125  feet,  was  constructed 
around  the  west  end  of  the  dam  and  immediately  adjoining  it.  The 
outlet  conduit  is  located  just  east  of  the  low  point  of  the  valley  and  is 
built  wholly  in^  brule  clay.  It  consists  of  a  reinforced-concrete  bar- 
rel 12  feet  10  inches  in  horizontal  diameter  and  11  feet  in  vertical 
diameter,  which  carries  two  lines  of  48-inch  steel  lock-bar  pipe.  Eadi 
line  of  pipe  is  closed  at  the  upper  end  by  a  48-inch  flutter  valve  for 
emergency  purposes,  and  at  the  lower  end  by  two  24-inch  needle 
valves  which  control  the  discharge. 

Proposals  for  the  construction  of  Dam  No.  8,  under  Specifications 
No.  203,  were  opened  in  Mitchell,  Nebr.,  on  February  28, 1912,  and  all 
bids  were  rejected  as  being  unsatisfactonr.  The  work  was  readver- 
tised  under  a  reissue  of  Specifications  No.  203,  and  proposals  were 
opened  on  April  22,  1912.  Contract  No.  499,  for  construction, 
was  executed  May  24, 1912.  Work  was  begun  on  June  29, 1912,  and 
completed  on  June  21, 1915. 

The  contractor's  plant  consisted  principally  of  a  clam-shell  exca- 
vator; traction  engines:  elevating  graders;  12-yard  and  2-yard  dump 
wagons;  drag- line  buckets,  with  cables;  hoist  engines;  a  crushing, 
screening,  and  mixing  plant;  pumps;  and  boilers. 

All  the  earth  and  gravel  taken  from  the  trenches  and  spillway  was 
placed  in  the  embankment;  most  of  the  brule  clay  was  wasted  or 
placed  at  the  downstream  toe  of  the  dam.  The  greater  part  of  the 
material  for  the  embankment  was  taken  from  pits  at  both  ends  of 
the  dam. 

The  construction  of  the  dam  involved  the  handling  of  864,322  cubic 
yards  of  earth  and  gravel  fill,  15,176  cubic  yards  of  unscreened  gravel. 
27,209  cubic  yards  of  brule-clay  excavation,  and  17,286  cubic  yards  or 
concrete. 

Water  was  first  stored  in  the  lake  in  the  fall  of  1914,  and  in  Novem- 
ber of  that  year  seepage  developed,  starting  about  300  feet  below  the 
toe  of  the  dam.  For  the  purpose  of  reducing  this  seepage,  wells  were 
drilled  in  a  line  parallel  to  the  axis  of  the  dam  just  above  tne  core  wall 
to  depths  of  100  to  125  feet  and^rout  was  forced  in  under  a  pressure 
of  100  pounds  per  square  inch.  The  results  proved  satisfactory.  This 
work  was  done  by  Government  forces  in  the  summer  of  1915. 

Various  phases  of  the  design  and  construction  of  the  dam  were 
considered  by  the  following  boards  of  engineers,  and  reports  made  on 
the  dates  named:  A  board  consisting  oi  Messrs.  A.  P.  Davis,  D.  C. 
Henny,  R.  F.  Walter,  Andrew  Weiss,  and  O.  T.  Reedy,  opened  pro- 
p<^als  and  recommended  changes  in  specifications  on  May  2,  1912. 
On  June  8,  1913,  a  board  consisting  of  Messrs.  A.  P.  Davis,  D.  C. 
Henny,  R.  F.  Walter,  and  Andrew  Weiss  considered  conditions  in  the 
cut-on  trench  and  made  report  thereon.  On  December  8,  1914,  and 
again  on  January  26, 1915,  a  board  consisting  of  Messrs.  D.  C.  Henny, 
R.  F.  Walter,  and  Andrew  Weiss,  considered  the  seepage  imder  the 
dam  and  made  reports  thereon. 

SEEPAOE  AND  DRAINAOE. 

Seepage  began  to  appear  on  the  North  Platte  project  in  the  fall  of 
1909  m  the  lower  parts  of  the  valleys  adjacent  to  the  land  which  had 
been  irrigated  during  that  and  the  preceding  season.  It  developed 
most  notably  in  the  Lower  Sheep  Creek  bottom  and  gradually  spread 
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here,  as  well  as  in  the  other  valleys,  reaching  apparently  a  maximum 
development  in  the  season  of  1911,  following  an  unusually  heavy  ap- 
plication of  water.  On  May  2, 1912,  a  board  of  engineers,  consisting 
of  Messrs.  A.  P.  Davis,  D.  C.  Henny,  K.  F.  Walter,  and  Andrew  Weiss, 
recommended  that  investigations  be  made  and  plans  prepared  for  the 
drainage  of  seeped  areas. 

In  accordance  with  this  board's  recommendation  and  under  the 
direction  of  Mr.  D.  W.  Murphy,  engineer  in  charge  of  drainage,  in- 
vestigations were  started  and  a  drag-line  excavator  and  a  trench  ma- 
chine were  purchased,  as  it  was  thought  impracticable  to  let  this  kind 
of  work  by  contract.  Work  was  started  in  the  second  lateral  district 
in  September,  1912.  During  the  remainder  of  that  season  the  Sun- 
flower drain,  a  12-inch  tile  drain,  was  started,  and  the  Hiersche  drain, 
which  is  an  open  cut,  was  begun  with  the  drag-line  excavator. 

This  drainage  work  was  again  resumed  in  April,  1913,  and  con- 
tinued throughout  that  season.  In  that  season  the  Banner  drain  was 
first  built.  It  consists  of  4,200  linear  feet  of  open  drain  and  5,950 
linear  feet  of  12-inch  tile  line.  Following  this  the  McAllister  drain 
was  put  under  way;  this  is  a  tile  drain  of  a  total  length  of  13,814 
feet,  of  which  9,934  feet  are  15-inch,  2,760  feet  12-inch,  and  1,120 
feet  10-inch  diameter. 

The  drag-line  excavator  continued  excavating  the  Hiersche  drain 
during  the  season  of  1913,  completing  the  main  line  that  fall.  This 
is  an  open  drain  22,400  feet  in  length  and  extending  from  a  point 
near  the  southwest  comer  of  sec.  23,  T.  23  N.,  R.  65  W,,  in  a  north- 
easterly direction  to  Dam  No.  1,  Lake  Alice.  The  principal  object 
of  this  drain  is  to  take  care  of  the  seepage  resulting  from  Lake  Alice, 
as  well  as  some  marginal  seeped  areas  which  have  developed  along 
its  course. 

In  the  summer  of  1913  the  Dunham  drain  was  started;  this  is 
for  the  most  part  a  covered  tile  drain.  In  its  completed  state  it 
consists  of  4,060  feet  of  open  drain  and  24,026  feet  oi  tile  drain,  of 
which  6,440  feet  are  16-inch  diameter  and  17,686  feet  12-inch.  The 
building  of  the  Dunham  drain  was  carried  through  the  remainder  of 
the  season  of  1913  and  practically  completed  in  the  season  of  1914, 
excepting  a  few  additional  spurs  which  were  added  in  the  season 
of  1915. 

Upon  the  beginning  of  storage  in  Lake  Minatare,  seepage  imme- 
diately began  to  appear,  mostly  in  the  form  of  springs  some  400  feet 
below  the  toe  of  the  dam  to  the  extent  of  several  second-feet.  This 
occurred  in  November,  1914,  and  in  order  to  save  considerable  good 
agricultural  land  below,  an  open  drain  was  started  to  connect  this 
locality  with  the  Nine  Mile  draw  in  sec.  28,  T.  22  N.,  R.  53  W.  This 
is  known  as  the  Alliance  drain,  the  total  length  of  which  is  31,400 
feet.  This  drain  was  completed  in  the  season  of  1915 ;  the  excavation 
was  done  by  means  of  the  trench  machine  and  partly  by  team  and  hand 
labor. 

The  Sunflower  drain  was  partly  relocated  and  completed  in  the 
spring  of  1914.    This  is  a  12-inch  tile  drain  6,900  feet  in  length. 

Foflowing  the  completion  of  the  Sunflower  drain,  the  Stewart 
drain  was  ^gun  in  1914  and  completed  in  the  following  year.  This 
is  an  open  drain  with  branches  designed  to  reclaim  a  b^y  of  seened 
land  in  the  so-called  Stewart  draw,  adjacent  to  and  west  of  Dry 
Spottedtail  Creek.  ^  ^ 
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CONSTBUCTIGN  DXTBING  FISCAL  YEAB. 

Ptvth-fmder  Reservoir, — ^Repairs  were  made  to  the  steel  lining  of 
the  discharge  pipes  in  the  south  tunnel.  Eepairs  were  also  made  to 
the  floor  and  side  walls  in  the  Pathfinder  Tunnel  just  below  the  gate 
passages. 

Interstate  Canal. — ^The  only  construction  consisted  of  minor  lat- 
eral extensions  on  various  parts  of  the  project. 

DRAINAGE. 

Surveys  and  investigations  incident  to  design,  location,  and  con- 
struction of  drainage  works  were  continued  during  the  year.  These 
investigations  include  borings  over  the  affected  areas  and  areas  likely 
to  become  seeped  to  determine  the  subsoil  conditions,  the  elevation 
and  periodic  variation  of  the  water  table  and  othfer  factors  bearing 
upon  the  location  and  construction  of  the  drainage  works.  Informa- 
tion was  obtained  from  the  water  users  as  to  strata  penetrated  by 
their  wells  and  original  and  present  water  level  in  the  wells. 

During  the  year  a  short  branch  of  the  Dunham  drain  was  built, 
consisting  of  526  linear  feet  of  12-inch  tile.  Three  branches  of  the 
Stewart  drain,  with  an  aggregate  length  of  4,924  linear  feet  of  open 
drain  were  built,  involving  wet  excavation  amounting  to  26,492  cubic 
yards.  Many  open  wells  were  also  put  down  in  the  bottom  of  the 
drain  to  the  underlying  water-bearing  stratum  of  gravel. 

The  upper  part  of  the  McAllister  drain  was  rebuilt  on  a  new  loca- 
tion. The  new  line,  with  branches,  is  9,700  feet  long,  of  which  5,820 
linear  feet  are  16-inch  tile,  2,760  feet  12-inch  tile,  and  1,120  feet 
10-inch  tile.    The  total  length  of  this  drain  is  now  13,900  feet. 

Late  in  the  season  of  1915  the  Sheep  Creek  drain  was  started  by 
means  of  the  trench  machine.  The  work  accomplished  during  that 
season  was  an  open  drain  through  the  Sand  Hills,  emptying  in  the 
SE.  i  sec.  22,  T.  24  N.,  R.  58  W.,  and  extending  in  a  generally  north- 
erly direction  to  approximately  the  southeast  corner  of  sec.  36, 
T.  25  N".,  R.  57  W.,  a  distance  of  about  4  miles.  This  drain  relieved 
the  accumulation  of  a  large  body  of  seepage  water  in  the  so-called 
Sheep  Creek  sinlts,  and  also  resulted  in  the  lowering  of  the  ground 
water  in  the  upper  Sheep  Creek  Basin. 

With  the  beginning  of  the  season  of  1916  the  drag-line  excavator 
was  moved  to  upper  Sheep  Creek,  because  it  was  found  necessary  to 
deepen  and  enlarge  this  drain  from  the  lower  portion  of  Sheep  Creek 
sinks  northerly  in  order  to  furnish  a  suitable  outlet  for  the  drainage 
works  in  the  upper  portion  of  the  Sheep  Creek  area.  This  work  is 
at  present  under  way. 

The  drainage  work  has  developed  many  unexpected  difficulties, 
especially  in  the  matter  of  closed  drains.  • 

ECONOMIES  OF  GOVEBNMENT  WOBK. 

The  North  Platte  project  has  not  had  occasion  to  construct  or 
operate  industrial  plants,  and  while  a  large  amount  of  work  has  been 
done  by  Government  forces,  little  of  such  work  has  been  advertised, 
and  almost  no  similar  work  has  been  done  by  contract  under  similar 
circumstances,  so  that  in  most  cases  no  exact  comparison  of  cost  can 
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On  the  basis  of  the  lowest  bid  received  on  October  28,  1909,  the 
estimated  cost  of  the  Pathfinder  Dike  by  contract  was  $265,881.18, 
while  the  actual  cost  by  Government  forces  was  $221,799.77,  showing 
a  saving  of  $34,081.41.  It  is  found  that  as  a  general  rule  structural 
work  is  accomplished  better  and  more  cheaply  by  Government  forces, 
especially  the  smaller  types  on  the  distributing  system^  which  are 
usually  widely  scatterea  and  which  need  frequent  modifications  of 
plan  to  suit  local  conditions. 

OPEBATION  AND  MAINTENANCE. 

The  system  as  operated  during  the  present  season  consisted  of  the 
Pathfinder  Reservoir,  the  Whalen  Diversion  Dam,  95  miles  of  main 
canal ;  Lake  Alice,  5  miles  of  Reservoir  Supply  Canal ;  Lake  Mina- 
tare,  37  miles  of  High  Line  Canal,  42  miles  of  Low  Line  Canal,  and 
670  miles  of  laterals. 

In  1915  water  to  the  amount  of  96,467  acre-feet  was  delivered  to 
1,095  farms,  containing  approximately  70,007  acres  in  crop,  exclusive 
of  the  lands  of  the  North  Platte  Canal  &  Colonization  Co.,  to  which 
26,261  acre-feet  of  water  were  delivered  for  the  irrigation  of  88 
farms,  containing  approximately  8,050  acres  in  crop.  The  average 
amount  of  water  usea  upon  the  land  under  the  interstate  unit  was 
1.38  acre-feet  per  acre,  and  upon  the  land  of  the  North  Platte  Canal 
&  Colonization  Co.,  3.27  acre-feet  per  acre.  The  total  diversion  at 
the  Whalen  Dam  during  the  irrigation  season  of  1915  was  294,188 
acre-feet.  The  unusually  small  amount  of  water  used  was  due  to  the 
large  rainfall  during  the  summer. 

During  the  first  part  of  the  season  of  1916,  86,441  acres  were  en- 
titled to  water  under  water-right  application,  8,420  acres  under  rental 
contracts,  and  17,837  acres  under  contract  with  the  North  Platte 
Canal  &  Colonization  Co.  Of  this  amount  approximately  80,564 
acres  were  under  cultivation  under  the  different  arrangements. 
Water  was  diverted  into  the  Interstate  Canal  on  April  26,  1916 ;  the 
maximum  diversion  to  June  30  was  1,436  second-feet.  The  prevalence 
of  showers  and  and  the  cool  weather  have  rendered  the  use  of  water 
light  for  the  first  part  of  the  season  of  1916,  and  water  was  delivered 
on  demand  up  to  June  27,  after  which  it  was  delivered  on  rotation. 
The  storage  in  Pathfinder  Reservoir  was  668,580  acre- feet  on  July 
1,  1915,  decreasing  to  278,400  acre-feet  on  September  26,  1915,  in- 
creasing to  814,010  acre-feet  on  June  25,  1916,  and  again  decreasing 
to  799,370  acre-feet  on  June  30, 1916. 

Historical  review,  North  Platte  project. 
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165,631 

603 

•113,351 

S3. 35 


1109,373 

163,366 

648 

M41,489 

•3.49 


1109,341 

167,700 

663 

•176,915 

•3.93 


1139,684 
178,057 


•96,467 
•1.38 


1130,891 

180,564 

848 


1  Includes  North  Platte  Canal  &  Colonisation  Co.  lands. 

1  Exdosive  of  lands  under  North  Platte  Canal  &  Colonisation  Co.  tract. 
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SETTLEKSNT. 

Conditions  on  the  project  continued  to  improve  throughout  the 
year,  due  to  good  crops,  good  markets,  and  tne  lessened  payments 
under  the  extension  act.  The  number  of  land  transfers  has  been 
about  normal.  The  remainder  of  the  vacant  land  in  the  third 
lateral  district  has  been  opened  for  settlement.  There  are  now  20 
farm  units  on  the  project  open  to  entry.  Good  profits  have  been 
made  by  feeding  stock.  Hog  cholera  no  longer  exists  on  the  project. 
The  following  table  shows  settlement  data  for  the  years  1912  to  1916, 
inclusive,  for  the  lands  under  the  Interstate  Canal  irrigated  by  the 
Reclamation  Service: 

Settlement  data.  North  Platte  project 


lt«m. 


1912 


ms 


1914 


1916 


1916 


ToUIiiiimberoffeniuonpr(4«ot 

Population 

Number  of  irrigated  farma 

operated  by  owners  or  managers 

operated  by  tenants 

Population 

Nmnber  of  towns. 

Population 

Total  population  in  towns  and  on  farms. 

Number  of  publio  schools. 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 

Number  of  relinquishments 

Number  of  oanodlatlani 


1,270 

2,60i 

777 

675 

202 

«     7 

4,600 

^104 

24 

25 

.^    13 

<277,000 

(•) 


1,270 

2,774 

906 

flOB 

606 

«     7 

4,762 

7,636 

30 

26 

13 

9277,000 

61,160,000 


11,270 

> 3,800 

944 

667 

877 

8,200 

7 

14,900 

18,700 

84 

26 

14 

6302,000 

61,704|000 


11,456 

14,000 

1  095 

682 

413 

3,828 

7 

16,000 

19,000 

3« 

25 

16 

6317,000 

61,710,000 

16,700 

1 


11,467 
14,200 
11,200 
780 
440 
14,000* 

16,600 

19,700 

34 

25 

16 

6352,000 

61,800,000 

16,000 


1  Estimated. 


*  Data  not  availabla. 


PBINCIPAL  CBOPa 

The  cropped  area  has  continued  to  increase,  until  in  1916  it  is  esti- 
mated to  amount  to  80,564  acres,  including  the  North  Platte  Canal 
&  Colonization  Co.  lands.  Of  tnis  amount  about  47  per  c^it  is  in 
alfalfa,  84  per  cent  in  cereals  and  com,  11  per  cent  in  sugar  beets, 
and  the  remaining  8  per  cent  in  potatoes  and  miscellaneous  crops. 
The  total  value  of  the  crops  on  the  Interstate  unit  for  the  year  1915 
was  $1,263,617,  with  an  average  value  of  $18.55  per  acre,  as  com- 
pared with  a  total  value  of  $890^202  and  an  average  value  of  $14.95 
per  acre  for  1914.  Increased  returns  were  most  pronounced  in  the 
case  of  sugar  beets,  potatoes,  and  com.  Low  temperatures  and 
severe  hailstorms  have  retarded  the  growth  of  crops  in  1916,  but  the 
indications  ^re  that  crops  will  be  goc^ 
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The  following  tabulated  crop  report  for  1915  is  for  the  Interstate 
unit  only : 

Crop  report,  North'  Platte  project  {Interstate),  year  of  1915. 


Crop. 


Area 
(acres). 


Unit  of 
yield. 


Yields. 


Total. 


Ayerage 
per  acre. 


Values. 


Per  QTiJt 
of  yield. 


Total. 


Per  acre. 


Alfiilfahay.... 
Alfiilfaseed.... 

Barley 

Beans 

Beets,  suKar... 
Beets,  stock. . . 
Cane  fodder.... 

Com  fodder 

Com,  Indian... 

Millet  hay 

Garden 

Hay,  native... 

Mliletseed 

Oats 

Onions 

Pasture 

Potatoes 

Rye 

Spelt 

wheat 

Miscellaneous.. 


31,788 

134 

2,329 

96 

7,872 

276 

63 

103 

10,343 

113 

219 

181 

106 

7,112 

6 

3,064 

1,395 

168 

81 

1,878 


Tons 

Bushels. 

...do 

...do 

Tons.... 

...do 

...do.... 

...do 

Bushels. 
Tons 


62,491 
121 

87,037 
967 

97,753 

4,498 

130 

394 

209,628 

153 


2.0 
.9 
87.0 
10.8 
12.5 
16.3 
.8 

8.8 
20.0 

1.4 


85.00 
8.00 

.45 
3.90 
6.50 
3.00 
2.00 
1.00 

.50 
5.00 


Tons 

Bushels. 

..do 

..do 


137 

1,444 

198,692 


.7 
13.0 
28.0 
165.0 


Bushels. 

..do 

..do 

..do 


251,883 

1,661 

1,729 

33,785 


181.0 
9.0 
21.0 
18.0 


8.00 

1.00 

.40 

1.00 

8.00 

.40 

.50 

.40 

.90 


1312,456 

968 

30,167 

3.849 

537,641 

13,404 

260 

894 

104,813 

765 

4,071 

1,096 

1,444 

79,477 

990 

24.512 

.   100,733 

775 

692 

30,407 

5,614 


10.88 

7.22 

16.82 

4a  09 

68.30 

4&88 

1.60 

3.82 

10.13 

6.76 

18.68 

6.06 

13.62 

11.18 

165.00 

8.00 

72.21 

4.62 

8.64 

16.19 

6.99 


Totalcropped  acreage. 


Irrigated,  no  crops: 

Alfalfa  seeded   with 

nurse  crop 

Alfalfa  seeded;  no  nurse 


68.130 


Total  and  average. 


1,263,617 


U.56 


Areas. 


crop., 
sdu 


Less  duplicated  areas. . . 
Totalirrigated  acreage 


4,809 

1.877 
4,809 


70,007 


Total  irrigable  area  farms  reported . 

Total  irrigated  area  farms  reported . 

Under  water-right  applications. 

Under  rental  contracts  L.  L. 

lands  3170-66;   State  lands 

295-5. 

Total  cropped  area  farms  reported.. 


Acres. 


87,654 

70,007 

66,542 

3,465 


68,130 


Farms. 


Par  cant 

of 
proJeoL^ 


1,006 

1.095 

1.024 

71 


1,095 


79 

68 

00 

3 


1  Interstate  unit  based  on  total  of  111^14  acres.   (Pnbllo-notioe  lands,  93,295  acres.   Water-rental  lands, 
|8,119  acres.) 

SALE  OP  SUPPLEMENTAIi  STOBAGE  BIGHTS  PBOH  PATHPINDEB 
BESEBVOIB  TO  PBIVATE  LANTBS. 

In  accordance  with  the  plans  outlined  in  previous  annual  reports, 
contracts  for  the  sale  of  supplemental  storage  water  to  the  Pleasant 
Valley  Lateral  Association  and  the  Goshen  Land  Co.  have  been 
approved  by  the  Secretary  of  the  Interior. 

The  hydraulic  studies  mentioned  in  the  thirteenth  and  fourteenth 
annual  reports  are  being  continued  by  a  competent  hydrographer, 
and  in  cooperation  with  the  State  of  Nebraska,  for  the  purpose  of 
determininj^  losses  in  transmission  and  accessions  from  tributaries 
and  obtaining  such  other  information  as  will  aid  in  a  determination 
of  water  rights  and  proper  water  distribution* 
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FOBT  LABAMIE  UNIT. 
GENERAL. 

The  lands  to  be  irri^ted  by  the  Fort  Laramie  unit  lie  on  the 
south  side  of  the  North  l^latte  River,  partly  in  Wyoming  and  partly 
in  Nebraska.  The  main  canal  which  is  to  serve  this  unit  is  Imown 
as  the  Fort  Laramie  Canal,  and  as  noted  under  the  project  heading, 
"Irrigation  plan,''  water  for  this  canal  is  diverted  from  the  Nortti 
Platte  River  by  the  Whalen  Dam,  which  also  diverts  into  the  Inter- 
state Canal,  supplying  water  for  lands  on  the  north  side  of  the  river. 

The  canal  will  be  about  127  miles  long,  extending  to  a  divide  be- 
tween Gering  and  Creighton  Vallej^s.  The  area  to  be  covered  com- 
prises about  100,000  acres,  approxipiately  45,000  of  which  are  in 
Nebraska  and  55,000  in  Wyommg.  Of  this  area  the  principal  por- 
tion is  in  what  is  known  as  Goshen  Hole  or  Goshen  Park. 

SURVEYS. 

^  The  earliest  surveys  to  be  made  in  connection  with  the  investiga- 
tion of  the  lands  in  this  unit  were  begun  in  1903  and  continued  dur- 
ing portions  of  the  two  following  years,  after  which  this  work  was 
discontinued  for  several  vears  and  attention  given  principally  to 
survey  and  development  of  the  Interstate  unit. 

Surveys  were  again  begun  in  1910  and  continued  during  portions 
of  1911  and  1912.  The  survey  upon  which  were  based  the  estimates 
resulting  in  the  approval  of  the  construction  of  this  unit  was  that 
in  1912  in  charge  of  H.  W.  Bashore,  assistant  engin^r,  and  the 
present  location  is  being^  made  practically  as  it  was  then  surveyed. 

This  survey  keeps  fairly  close  to  the  river  to  a  point  above  the 
junction  of  CJherry  Creek  with  the  river,  distant  about  86  miles  from 
the  headworks,  maldng  a  small  detour  up  the  Laramie  River  and 
another  larger  detour  to  take  in  the  level  valley  known  as  London 
Flats.  The  canal  then  continues  up  the  Cherry  Creek  Valley  and 
crosses  the  divide  between  Cherry  Creek  and  Horse  Creek ;  continu- 
ing through  Kiowa  and  Owl  Creek  Valleys,  passing  into  the  Gering 
Valley  through  a  tunnel  under  the  ridge  west  of  (fering. 

At  a  board  meeting  held  in  Mitchell,  Nebr.,  May  1,  1912,  con- 
vened for  the  purpose  of  considering  a  report  of  the  survey  above 
mentioned,  it  was  recommended  that  the  construction  of  the  Fort 
Laramie  unit  be  undertaken,  provided  that  95  per  cent  of  the  deeded 
land  should  be  pledged  for  its  proportionate  cost  of  its  part  of  the 
construction. 

Attempts  were  made  to  secure  these  pledges  during  the  next  two 
or  three  years,  and  in  October,  1914,  the  Secretary  of  the  Interior 
reduced  the  requirements  to  90  per  cent. 

On  June  7, 1915,  report  was  made  to  the  director  and  chief  engineer 
to  the  effect  that  90  per  cent  of  the  irrigable  area  in  private  ownership 
was  then  subscribed,  and  shortly  thereafter  direction  was  given  that 
final  location  surveys  be  made  for  the  purpose  of  early  advertisement 
of  earthwork  and  the  beginning  of  construction. 
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The  first  advertisement  was  made  on  August  7, 1915,  and  covered 
about  10  miles  of  canal  earthwork.  This  is  known  as  the  first  divi- 
sion of  the  canaL 

Surveys  were  ccmtinued,  completing  the  second  division,  amounting 
to  about  5^  miles,  and  advertisement  of  this  division  was  made  on 
February  8, 1916. 

The  third  division  consists  of  about  8^  miles  and  was  advertised 
on  April  20, 1916. 

Surveys  covering  the  final  location,  including  cross  section  of  the 
fourth  division  amounting  to  about  19  miles,  have  been  completed 
;and  advertisement  is  now  being  prepared  covering  this  work;  the 
total  completed  final  surveys  amount  to  about  43  miles.  Of  this 
amount,  24  miles  are  either  under  construction  or  under  contract  for 
construction. 

CONSTRUCTION  DURING  FISCAL  YEAR. 

Bids  for  the  first  division  of  earthwork  were  opened  on  September 
8, 1916,  and  contract  for  schedules  1  and  2  awarded  to  Winston  Bros. 
Co.,  of  Minneapolis,  and  schedules  3  and  4  awarded  to  the  Fred  M. 
Crane  Co.,  of  Omaha.  This  work  began  early  in  October  and  con- 
tinued through  the  winter.  Winston  Bros.  Co.  contract  was  com- 
pleted in  May,  1916,  and  the  Fred  M.  Crane  Co.  contract,  schedules 
8  and  4,  is  about  97  per  cent  completed. 

On  March  10, 1916,  bids  were  opened  on  the  second  division  earth- 
work, comprising  about  5^  miles.  At  the  same  time  bids  were  opened 
for  two  reinforced  concrete  siphons,  one  under  Laramie  River,  about 
270  feet  long  and  one  under  Deer  Creek,  about  150  feet  long,  as  well 
as  three  large  reinforced  concrete  culverts  for  taking  care  of  cross- 
country drainage. 

MacArthur  Bros.  Co..  of  New  York  City,  were  awarded  contract 
for  the  earthware  and  tne  culverts,  and  the  Security  Bridge  Co.,  ot 
Minneapolis,  were  awarded  the  contract  for  the  siphons. 

Work  was  commenced  on  the  Laramie  siphon  late  in  April  and  so 
far  has  consisted  in  the  driving  of  sheet  piling  to  form  one  section 
of  cofferdam,  together  with  a  small  amount  of  excavation. 

Work  on  excavation  for  the  three  culverts  was  begun  in  May. 

The  earthwork  contractors  shipped,  and  began  the  erection  of,  a 
drag-line  excavator  early  in  May  and  also  sublet  a  considerable  por- 
tion of  their  work  to  team  outfits. 

On  April  18,  1916,  advertisement  was  made  covering  two  tunnels; 
one  in  the  sixth  mile  and  one  in  the  sixteenth  mile  of  the  canal. 
Bids  were  opened  on  May  22  and  contract  for  this  work  was  awarded 
to  MacArthur  Bros.  Co.,  of  New  York  City.  The  actual  construc- 
tion work  on  the  tunnels  has  not  begun. 

On  May  25, 1916,  bids  were  opened  for  the  third  division  of  earth- 
work. Contracts  were  awarded  to  MacArthur  Bros.  Co.,  New  York 
City,  schedule  1;  Winston  Bros.  Co.,  of  Minneapolis,  schedule  2; 
J.  E.  Hilton,  Billings,  Mont,  schedules  3  and  4. 

Work  has  not  begun  on  any^  part  of  division  3,  but  contractors 
are  engaged  in  getting  their  equipment  on  the  ground. 
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PBIKCCPAL    BOABD    MEETINGS. 

Mav  4, 1912.  Personnel :  A.  P.  Davis,  D.  C.  Henny,  R.  F.  Walter, 
and  Andrew  Weiss.  This  board  examined  report  m  investigations 
and  surveys,  together  with  estimate  of  cost,  covering  proposed  con- 
struction of  Fort  Laramie  unit,  compiled  by  H.  W.  Basnore,  assistant 
engineer,  under  the  direction  of  the  project  manager. 

July  12, 1915.  Personnel :  D.  C.  Henny,  Andrew  Weiss,  and  O.  T. 
Reedy.  This  board  met  in  Mitchell,  Nebr.p  and  drafted  a  report 
addressed  to  the  chief  of  construction  covermg  designs  and  specifi- 
cations for  the  Fort  Laramie  unit. 

December  20,  1915.  Personnel :  E.  H.  Baldwin,  E.  A.  Moritz,  and 
O.  T.  Reed7.  This  board  met  in  Denver,  Colo.,  and  made  a  report 
to  the  chiei  of  construction  in  regard  to  tunnd  work  and  open  canal 
construction. 

PUBLIC  NOTICES  AND  OBDEBS. 
PUBLIC  NOnCB,  JANUAKT  18,  1»1«, 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (82  Stat,  388),  and  acts  amendatory  thereof 
and  supplemental  thereto,  and  particularly  the  reclamation  extension 
act  of  August  13,  1914  (38  Stat.,  686),  notice  is  hereby  ^ven  that 
water  will  be  furnished  under  the  North  Platte  project.  If ebraska- 
Wyoming,  in  the  irrigation  season  of  1916  and  thereafter  for  the 
irrigable  lands  of  said  project  shown  on  the  farm  unit  plats  of :  Siztii 
principal  meridian,  T.  23  N.,  R.  58  W. ;  T.  22  N.,  R.  58  W. ;  T.  22  N., 
R.  52  W. ;  T.  21  N.,  R  52  W. :  T.  22  N.,  R.  61  W. ;  T.  21  N.,  R  61  W., 
approved  by  the  Secretary  oi  the  Interior  on  November  28, 1916,  and 
on  file  in  the  local  land  offices  at  Alliance,  Nebr.,  and  in  the  office  of 
the  project  manager  at  Mitchell,  Nebr. 

2.  This  public  notice  applies  only  to  the  unentered  lands  and  lands 
heretofore  entered  but  relinquished  or  abandoned,  shown  on  the 
above  plats. 

3.  Homestead  entries  of  the  farm  units  shown  on  said  plats  em- 
bracing public  lands  of  the  United  States  may  be  made  on  and  after 
March  24,  1916,  at  9  o'clock  a.  m.,  at  the  local  land  office,  if  found 
regular  and  accompanied  by  the  certificate  of  the  project  manager, 
showing  that  water-right  application  has  been  filed  and  the  proper 
water-nght  charges  deposited. 

4.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gam  or  exercise  any  right  whatever  under  any  settlement 
or  occupation  begun  prior  to  9  o'clock  a.  m.  March  24,  1916,  on  any 
lands  shown  on  said  plats:  Provided,  however,  That  this  shall  not 
interfere  with  any  valid  existing  rights  obtained  by  settlement  or 
entr^  while  the  land  was  subject  thereto.  All  persons  desiring  to 
acquire  any  public  lands  shown  on  said  plats  shall  execute  homestead 
application  subject  to  the  provisions  of  the  reclamation  act  in  Hie 
manner  required  bv  law,  which,  with  the  required  fees  and  commis- 
sions, accompanied,  by  certificate  of  the  project  manager  as  to  the 
filing   of   water-right   applications   and   payment   of  water-right 
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charges  as  hereinafter  provided,  shall  be  presented  to  the  local  land 
office  at  Alliance,  Nebr.,  in  person,  by  mail,  or  otherwise  within  a 
period  of  five  days  prior  to  March  24,  1916;  that  is,  beginninc  not 
earlier  than  March  19, 1916.  All  entries  filed  as  herein  provided  and 
reaching  the  local  land  office  not  later  than  9  o'clock  a.  m.  on  March 
24, 1916,  shall  be  held  and  treated  as  simultaneously  filed.  Applica- 
tions presented  after  that  hour  will  be  received  and  noted  in  the  order 
of  filing.  Any  application  not  based  on  a  prior  settlement  right  will 
be  subject  to  valid  settlement  claims  asserted  in  the  manner  required 
by  law. 

5.  The  register  and  receiver  will  carefully  compare  all  applications 
simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as  follows: 

(a)  Where  there  is  no  conflict,  the  application  shall  be  allowed 
irrespective  of  whether  settlement  is  alleged. 

(6)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and 
the  others  rejected. 

(<?)  If  two  or  more  conflicting  applications  are  received  each  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered  to 
determine  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleginff  such  right. 

6.  Where  there  are  applications  conflicting  in  whole  or  in  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identifying  mark,  and  at  2 
o  clock  p.  m.  on  the  date  of  opening  the  entry,  if  practicable,  if  not, 
at  same  hour  one  week  later,  after  all  the  envelopes  containing  the 
names  of  the  several  applicants  shall  have  been  thoroughly  mixed  in 
the  presence  of  such  persons  as  may  desire  to  be  present,  they  shall 
be  drawn  and  numbered  in  order.  The  cards  as  numbered  and 
drawn  will  be  securely  fastened  to  the  applications  of  the  respective 
persons  and  the  applications  shall  be  allowed  in  such  order.  Where 
any  applicant  faus  to  obtain  land  applied  for  b^  him,  he  will  be 
permitted  to  elect  whether  he  will  amend  his  application  to  embrace 
other  lands  not  affected  by  pending  applications  and  otherwise  sub- 
ject thereto  when  such  amended  application  is  presented,  or  with- 
draw his  original  application  without  prejudice  and  in  the  event  of 
such  withdrawal  the  fees  and  commissions  will  be  returned  by  the 
receiver  and  any  water-right  charges  deposited  will  be  returned  by 
the  project  manager  of  the  Beclamation  Service.  Applications  con- 
flicting in  whole  with  those  previously  allowed  will  be  rejected  in  the 
usual  manner. 

7.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  payments,  which  for  the  first 
payment  will  be  accepted  in  the  form  of  drafts  on  New  York  or 
Denver,  or  money  oraer  payable  to  the  chief  clerk.  United  States 
Beclamation  Service,  Mitcnell,  Nebr.,  and  issue  certificates  to  appli- 
cants for  public  lands  at  any  time  after  the  date  of  this  notice.  Each 
application  must  be  for  a  specific  farm  unit.  More  than  one  person 
may  make  application  for  the  same  farm  unit.  Filing  of  water-right 
application  and  issuance  of  certificate  gives  no  preference  right  to 
make  entry.    Acceptance  of  application  will  be  indorsed  thereon  by 
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the  project  manager  when  notified  by  the  local  land  office  that  entry 
has  been  allowed.  All  other  applications,  with  payments  made,  will 
be  returned  to  applicants  upon  surrender  by  them  of  the  certificate 
of  filing  issued  by  the  project  manager. 

8.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  of  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units.  AU  water- 
right  applications  must  be  made  to  the  project  manager,  United 
States  Reclamation  Service,  Mitchell,  Nebr. 

9.  The  water-right  charges  fjer  acre  of  irrigable  land  ai:e  of  two 
kinds,  (a)  a  charge  of  $55  per  irrigable  acre  for  the  building  of  the 
irrigation  system,  termed  the  construction  charge,  and  (&)  an  annual 
charge  for  operation  and  maintenance,  payable  March  1  of  each  year 
for  the  preceding  irrigation  season.  The  operation  and  maintenance 
charge  for  the  irrigation  season  of  1916  shall  be  due  March  1,  1917, 
and  shall  be  of  the  amount  and  terms  of  payment  announced  for  the 
said  project.  ^ 

10.  For  homestead  entries  made  hereunder  an  initial  payment  of 
5  per  cent,  or  $2.75  per  irrigable  acre,  on  account  of  the  construction 
charge  shall  be  made  at  the  time  of  entry  or  filing  of  water-right 
application,  which  application  must  be  on  the  form  provided  under 
the  reclamation  extension  act.  The  remainder  of  the  construction 
charge,  $52.25  per  irrigable  acre,  must  be  paid  in  15  annual  install- 
ments, the  first  5  of  which  shall  each  be  5  per  cent  (or  $2.75  per  irrigable 
acre  each),  and  the  remainder  each  7  per  cent  (or  $3.85  per  irrigable 
acre  each).  The  first  of  said  annual  installments  shall  become  due 
and  payable  on  December  1  of  the  fifth  calendar  year  after  the  initial 
installment,  and  subsequent  installments  shall  become  due  on  Decem- 
ber 1  of  each  calendar  year  thereafter. 

11.  Any  water-right  applicant  or  entryman  may,  if  he  so  elects, 
pay  the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  public  notices 
and  orders  applicable  to  his  land. 

12.  All  water-right  charges  must  be  paid  at  the  office  of  the  United 
States  Reclamation  Service,  at  Denver,  Colo.,  except  as  provided  in 
paragraph  7.  Drafts  on  New  York  or  Denver,  money  orders,  checks, 
etc.,  should  be  made  payable  to  the  disbursing  officer.  United  States 
Reclamation  Service,  Denver^  Colo. 

13.  The  method  of  determining  the  annual  operation  and  mainte- 
nance charges,  the  penalties  for  failure  to  pay  the  construction  charge 
and  the  operation  and  maintenance  charges  when  due,  and  discount 
allowed  for  prepayment  of  operation  and  maintenance  charges  for  all 
lands  ^all  l^  as  prescribed  by  the  act  of  August  13, 1914. 

Andrieus  a.  Jones, 
Firat  Assistant  Secretary  of  the  Interior. 

OBDER,  FEBRUART  10,  1916. 

1.  Whereas  section  11  of  the  act  of  Congress  approved  August  13, 
1914  (38  Stat,  686)  provides: 

That  whenever  water  is  avaUable  and  it  is  impracticable  to  apportion  opera- 
tion and  maintenance  charges  as  provided  in  section  five  of  this  act  the  Secre- 
tary of  the  Interior  may,  prior  to  giving  public  notice  of  the  construction  charge 
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per  acre  upon  land  under  any  project  furnish  water  to  any  entryman  or  private 
landowner  thereunder  until  such  notice  is  given  making  a  reasonable  charge 
therefor,  and  such  charges  shall  be  subject  to  the  same  penalties  and  to  the 
provisions  for  cancellation  and  collection  as  herein  provided  for  other  operation 
and  maintenance  charges. 

2.  Therefore  it  is  hereby  provided  that  water  will  be  furnished  on 
a  rental  basis  in  the  irrigation  season  of  1916  to  private  lands,  to 
lands  entered  prior  to  Januarjr  13,  1916,  and  not  relinquished  or 
abandoned,  siown  on  the  following  farm  unit  plats,  viz :  Sixth  prin- 
cipal meridian,  T.  21  N.,  Rs.  51  and  52  W.;  T.  22  N.,  Rs.  51,  52,  and 
53  W. ;  T.  23  N.,  R.  53  W.,  approved  by  the  Secretary  of  the  Interior 
November  23,  1915,  the  said  lands  being  under  the  low  line  canal, 
North  Platte  project,  Nebraska- Wyoming.  Water  will  be  furnished 
to  the  said  lands  under  the  provisions  of  the  reclamation  law,  and 
particularly  the  terms  of  section  11  of  the  reclamation  extension  act 
of  August  13,  1914  (38  Stat.,  686).  The  charge  for  such  water  will 
be  40  cents  per  acre-foot  measured  at  the  land,  payable  as  provided 
in  section  11  of  the  reclamation  extension  act. 

8.  Pereons  desiring  to  avail  themselves  of  the  privilege  of  securing 
such  water  service  must  make  application  therefor  on  forms  duly 
approved  for  this  purpose  and  on  file  in  the  office  of  the  project  man- 
ager, Mitchell,  Nebr. 

4.  Payments  for  water  service  hereunder  for  any  irrigation  season 
shall  be  due  on  March  1  of  the  year  following. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  FEBRUARY  24,   1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  due  date  or  operation  and  mainte- 
nance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the^  North  Platte  project,  Nebraska- 
Wyoming,  the  operation  and  maintenance  charge  for  any  irrigation 
season  shall  be  due  and  payable  on  March  1  of  the  following  calendar 
year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916  shall  be  due  March  1,  1917,  and  each  acre  of  irrigable  land, 
whether  irrigated  or  not,  shall  be  charged  with  a  minimum  opera- 
tion and  maintenance  charge  of  $1,  which  will  permit  delivery  of 
not  more  than  1  acre-foot  per  acre.  For  the  first  acre-foot  per  acre 
additional  the  charge  shall  be  at  the  rate  of  25  cents  per  acre-foot, 
and  should  further  quantities  be  needed,  they  will  be  furnished  at 
the  rate  of  30  cents  per  acre-foot. 

8.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders  and  in  particular  the  public  no- 
tice of  February  27,  1915.  for  the  North  Platte  project  shall  remain 
unchanged. 

Andrieus  A.  Jones, 
First  Assistant  Secretary  of  the  Interior^ 
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PUBUC  NorncE,  may  le,  1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (82  Stat.,  388),  and  acts  amendatory  thereof  and 
supplemental  thereto,  and  particularly  the  reclamation  extension 
act  of  August  18,  1914  (38  Stat.,  686),  notice  is  hereby  ^ven  that 
water  will  be  furnished  under  the  North  Platte  project*  Nebraska- 
Wyoming,  in  the  irrigation  season  of  1916  and  thereaiter  for  the 
irrigable  lands  of  said  project  hereinafter  described,  shown  on  farm- 
unit  plats  of  sixth  principal  meridian,  T.  28  N.,  B.  53  W.;  farm  unit 
A,  or  lots  3,  4.  and  5,  sec.  31;  farm  unit  B  or  W-i  SE.J  SE.J,  SW.  J 
SE  J,  SE.  i  SW.  i,  and  S.J  NE.  i  SW.  i,  sec  31 ;  T.  22  N.,  R.  53  W.; 
farm  unit  J,  or  lot  1  and  SE.  i  NE.  ^,  sec.  6,  approved  by  the  Secretary 
of  the  Interior  on  November  23, 1915,  as  amenaed  May  4, 1916,  and  on 
file  in  the  local  land  oflSlGe  at  Alliance,  Nebr.,  and  in  the  office  of  the 
project  manager  at  Mitchell,  Nebr. 

2.  Homestead  entries  of  the  farm  units  above  described  mav  be 
made  on  and  after  June  15,  1916,  at  9  o'clock  a.  m.,  at  the  local 
land  office,  if  found  regular  and  accompanied  by  the  certificate  of 
the  project  manager,  showing  that  water-right  application  has  been 
filed  and  the  proper  water-right  charges  deposited. 

3.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gam  or  exercise  any  right  whatever  under  any  settlement 
or  occupation  be^un  prior  to  9  o'clock  a.  m.,  June  15,  1916,  on  said 
lands  above  described ;  provided,  however,  that  this  shall  not  interfere 
with  anv  valid  existing  rights  obtained  by  settlement  or  entry  while 
the  land  was  subject  thereto.  All  persons  desiring  to  acquire  any 
public  lands  above  described  shall  execute  homestead  application  sub- 

{ect  to  the  provisions  of  the  reclamation  act  in  the  manner  required 
^y  law,  which,  with  the  required  fees  and  commissions,  accompanied 
by  certificate  of  the  project  manager  as  to  the  filing  of  water-right 
applications  and  payment  of  water-right  charges  as  hereinafter  pro- 
vided, shall  be  presented  to  the  local  land  office  at  Alliance,  Nebr., 
in  person,  by  mail  or  otherwise  within  a  period  of  five  days  prior  to 
June  15.  1916,  that  is  beginning  not  earlier  than  June  10,  1916.  All 
entries  nled  as  herein  provided  and  reaching  the  local  land  office  not 
later  than  9  o'clock  a.  m.  on  June  15, 1916,  shall  be  held  and  treated 
as  simultaneously  filed.  Applications  presented  after  that  hour  will 
be  received  and  noted  in  the  order  of  filing.  Any  application  not 
based  on  a  prior  settlement  right  will  be  subject  to  vahd  settlement 
claims  asserted  in  the  manner  required  by  law. 

4.  The  register  and  receiver  will  carefully  compare  all  applica- 
tions simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as 
follows: 

(a)  Where  there  is  no  conflict^  the  application  shall  be  allowed  irre- 
spective of  whether  settlement  is  allejged. 

(b)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alle^  prior  settlement,  his  application  shall  be  idlowed  and  the 
others  rejected* 

{e)  If  two  or  more  conflicting  applications  are  received,  each  con- 
taining allegations  of  prior  setflement,  a  hearing  shall  be  ordered  to 
determine  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleging  such  right 
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5.  Where  there  are  applications  conflicting  in  whole  or  in  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several  ap- 
plicants and  each  of  these  cards  shall  be  placed  in  an  envelope  upon 
which  there  is  no  distinctive  or  identifying  mark,  and  at  2  o'clock 
p.  m.  on  the  date  of  opening  the  entry,  if  practicable  (if  not^  at  the 
same  hour  one  week  later),  after  all  the  envelopes  containing  the 
names  of  the  several  applicants  shall  have  been  thoroughly  mixed 
in  the  presence  of  such  persons  as  may  desire  to  be  present,  they  shall 
be  drawn  and  numbered  in  order.  The  cards  as  numbered  and  drawn 
will  be  securely  fastened  to  the  applications  of  the  respective  persons, 
and  the  applications  shall  be  allowed  in  such  order.  Where  any  ap- 
plicant fails  to  obtain  land  applied  for  by  him,  he  will  be  permitted 
to  elect  whether  he  will  amend  his  application  to  embrace  other  lands 
not  affected  by  pending  applications  and  otherwise  subject  thereto 
when  such  amended  application  is  presented,  or  withdraw  his  original 
application  without  prejudice,  and  in  the  event  of  such  withdrawal 
the  fees  and  commissions  will  be  returned  by  the  receiver,  and  any 
water-right  charges  deposited  will  be  returned  by  the  project  man- 
ager of  the  Reclamation  Service.  Applications  conflicting  in  whole 
with  those  previously  allowed  will  be  rejected  in  the  usual  manner. 

6.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  payments,  which  will  be  ac- 
cepted in  the  form  of  drafts  on  New  York  or  Denver,  or  money  order 
payable  to  the  special  fiscal  agent.  United  States  Reclamation  Service, 
Mitchell,  Nebr.,  and  issue  certificates  to  applicants  for  public  lands  at 
any  time  after  the  date  of  this  notice.  Each  application  must  be  for  a 
specific  farm  unit.  More  than  one  person  may  make  application  for 
the  same  farm  unit.  Filing  of  water-right  application  and  issuance 
of  certificate  gives  no  prererence  right  to  make  entry.  Acceptance 
of  application  will  be  indorsed  thereon  by  the  project  manager  when 
notified  by  the  local  land  office  that  entry  has  been  allowed.  All  other 
applications,  with  payments  made,  will  be  returned  to  applicants  upon 
surrender  by  them  of  the  certificate  of  filing  issued  by  the  project 
manager. 

7.  In  all  other  respects,  including  the  amount  of  charges  and  dates 
of  payment,  the  public  notice  dated  January  13, 1916,  will  apply,  ex- 
cept that  until  further  notice  all  water-right  charges  shall  be  paid 
to  the  officer  designated  in  paragraph  6. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 
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FINANCIAL  STATEXEKT. 

[FiDandal  statement  In  detail,  showing  assets*  lUbUltlea,  reserves,  and  eapltalv  given 

In  appendix,  p.  717.] 

Feature  cotU  of  North  Platte  {Fort  Laramie)  project,  Nebraska-Wyomkiff,  to 

June  SO,  1916. 


Festnrw. 


BabfMtore. 


Principal 
feature. 


Examlnatkn  and  snireys. , 
Btotica  works: 

Pathfinder  Reservoir. . . 

Lake  Alice  Reservoir.. 

Kinatars  Reservoir. .. . . 


tl,8M,0a64 
300,790. 19 
563,100.15 


Canal  system: 

Whalen  Diversion  Dam 

first  dlvlskm,  Interstate  Canal 

SeeoDd  division.  Interstate  CanaL . 
Third  division.  Interstate  Canal. . . . 

Lateral  system: 

Rawhide  lateral  district 

Lateral  system  No.  1 

Lateral  system  No.  3 

Lateral  system  No.  8 


Draifaacs  system: 
Pretimmarya 
Open  drains. 
Closed 


and  general  work... 


1  drains.. 


Farm  mi]ts,survq^ 

Permanent  improvements  and  lands 

Operation  and  maftitenanos  durtog  oopstructlon. 

Plsnt  aoooants , 

Operation  and  maftitenanos  charges  transferred  to  and  compoonded  with 
oonstmetion  charges 


Gross  cost  of  oonstruction  of  prelect  to  Jmie  00, 1016. 
Less  revenue  earned  during  oonstmetion  period: 

Rental  of  buildings 

Rental  of  erasing  and  fanning  lands 

Rentals  orirrigation  water 

Contractors' freight  refunds 

ForlUtures  by  defaulting  bidders  snd  contractors 

Other  revenues,  unclaasmed 

Loss  on  mess  house  operations 

ProAt  on  mercantile  store  operations 

ProAt  on  hospital  operations 


Amounts  set  up  as  reserves  or  depreciation  charged  to  cost  snd  not 


Net  oost  of  construction  of  project  to  June  30, 1010. 


^I>edact. 


886,0ia54 

1,030,700.07 

040,010.30 

447,00104 


8,810.81 
380,663.04 
385,084.70 
388,700.00 


14,571.81 
60,090.60 
78,06L00 
15,665.76 


5,184.68 

8,814.44 

10,838.30 

15,55L80 

16,806.00 

1,003.70 

113,000.03 

4,806.03 

6,366.83 


061,00170 


3,685,878.00 


3,666,00164 


933,308.43 


188,386.30 
48,003.30 
57,360.17 

438,467.18 
36,307.58 

81,84&35 


6, 048, 87a  51 


66,060.84 


6,878,807.67 
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Feature  costs  of  North  Platte  (Fort  Laramie)  project,  Nebraska-Wyoming,  to 

June  SO,  1916. 


Features. 


Ezaminatiaii  and  snryey. , 
Canalfl 


Wbatan  Diyerdon  Dam. 
Main  Canal  exoavation. . 

Minor  struetimB 

Siphons 

Culverts 


Farm  units,  surreys , 

Pennanent  improvement  and  lands,  surrey.. 
Plant  accounts , 


Gross  cost  of  oonstmetion  of  project  to  June  30, 1916 

Add  losses  on  incidental  operations  dorinx  oonstmotion  period: 

Bental  of  buildings \7. 

ProAt  on  mess  house  opei^laDS 


Net  cost  of  oonstmetion  of  project  to  Jons  80, 1916. 


Bub- 
leature. 


814,397.48 
530.84 

340,161.34 
3,543.54 
3,737.36 
3,694.43 


t  901. 00 
736.76 


Prindpol 
feature. 


831,503.64 


363,933.38 

306.89 

59.30 

36,003.19 


311,895.36 


535.76 


313,43LU 


>  Deduct. 

Estimated  cost  of  contemplated  work.  North  Platte  (interstate)  project,  during 

fiscal  year  1917. 


Features. 

Subfeature. 

feature. 

Opnal  ifptAnip  r^fht  f^f  way .         

85,000 
6,000 

Lateral'^fljsVm,  ftttftnsloiw 

Sbeifp  Crwlc  drftin 

830,000 

17,000 

600 

4,400 

44,000 

Wia&ra  Ocwk  drain 

McsAJlistflr  draiD 

In  Tfls  t  l^iatkiii        ,. 

Otb*r  ^k'^m':          

96,000 

8.000 
130,000       ' 
9,000 
3.000 

Ffrmsnent  fmifroTements  and  lands ..... 

liiSii  ,.™            .         "    T." 

HttSUis.;. ;;:.....;.:.. ;..:.:;;;:;            

TMal 

351,000 

Estimated  cost  of  contemplated  work.  North  Platte  {Fort  Lar 

during  fiscal  year  1917. 

amieunit 

)  profeot. 

Features. 

Subftetuia. 

Principal 

Ganal  system: 

Loostlon  surveys,  topography  and  cross-section 

810,000 
80.000 
060.900 
676.910 

Headworkff  (separate  ffbnTdam} 

Timnels,  wasteWays,  eheoks,  cuiverto,  bridges,  siphons,  etc 

llafn  Canal ......  T. ........  I .' '. .  .T '. 

81,370,900 

IdOtxnm  snrvevs  and  toiKMrraDhv ......    . 

40.000 
6.000 
33.000 
33.400 

HeadwSS!: .  f!:!?!.  ^^^ 

1:28 

18,000 

1,000 
600 

i%iw9^  and  fnbYfttfrals 

Turnouts,  drons.  flumes,  bridses.  etc 

Farm  units *. 

Permanent  stnictures  and  i«m»*i  .. 

Messes 

^«>«antOe  stores 

HosDitals 

Total 

1,890,0 

^^ 

i — 
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F.  O.  Hough,  project  manager,  Fallon,  Nev. 
LOCATION. 

Counties:  Churchhlll,  Storey,  and  Lyon. 

Townships :  17  and  18  N.,  Rs.  17  to  30  B. ;  19  N..  Rs.  26  to  31  B. ;  20  N..  Rs.  22 
to  31  E.,  Mount  Diablo  meridian. 

Railroad :  Southern  Pacific. 

Railroad  stations  and  estimated  population,  January  1,  1916:  Fernley,  60; 
Bazen,  200 ;  FaUon,  1,200 ;  Lahontan,  15 ;  Stillwater,  50. 

WATEB  SUPPLY. 

Source  of  water  supply :  Truckee  and  Carson  Rivers. 

Area  of  drainage  basin :  3,450  square  miles. 

Annual  run-off  in  acre-feet:  Truckee  River  at  Tahoe  (519  square  miles),  1901 
to  1915,  maximum  704,000,  minimum  113.000,  mean  278,500.  Truckee  River  near 
Vista  and  Clark  (1,740  square  miles),  1900  to  1915,  maximum  1,435,000,  mini- 
mum 356,000,  mean  819,500.  Carson  River  at  Empire  (988  square  miles),  1901 
to  1914,  maximum  731,000,  minimum  172,000,  mean  894,500. 

AGBICULTUBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  service  is  prepared  to  supply  water,  season  of  1916:  69,100 
acres. 

Area  under  water-right  applications  and  rental  contracts,  season  of  1916: 
46,998  acres. 

Length  of  irrigation  season :  From  April  1  to  October  15 — 198  days. 

Average  elevation  of  irrigable  area :  4,000  feet  above  sea  level. 

Rainfall  on  irrigable  area:  Average  4  Inches  (maximum  record  1913.  8.08 
inches). 

Range  of  temperature  on  irrigable  area :  22"  to  100*  F. 

Character  of  soil  of  irrigable  area :  Exceedingly  variable ;  sand,  sandy  loam, 
clay,  adobe,  and  volcanic  ash. 

Principal  products:  Alfalfa,  small  grain,  potatoes,  onions,  sugar  beets,  truck 
crops,  and  dairy  products. 

Principal  markets :  Nevada  and  Pacific  coast  communities. 

LANDS  OPENED  FOB  IBBIGATION. 

Datea  of  public  notices  and  orders :  May  6,  November  1,  1907 ;  January  80, 
April  4,  June  6,  December  26, 1908 ;  March  1,  September  28,  1909 ;  April  26,  Sep- 
tember 16, 1910;  April  22,  October  17, 1911 ;  February  8,  June  13,  1912;  January 
17,  June  23,  July  15,  July  21,  1913;  August  19,  December  16,  1914;  January  30, 
February  26,  March  20,  May  18,  November  12,  1915 ;  January  17,  February  11, 
1916. 

Location  of  lands  opened:  Ts.  17  to  20  N.,  Rs.  23  to  31  E.,  Mount  Diablo 
meridian. 

281 
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Present  status  of  irrigable  lands. 

Public  homestead :  Acwb. 

Entered ^ 18,401 

Open  to  entry 4, 340 

Withdrawn 100, 729 

Total 123, 520 

Indian : 

On  approved  plats 4,077 

Not  shown  on  plats 663 

Total 4, 640 

Private : 

Covered  by  water-right  application • 8, 608 

Open  to  water-right  application 8, 620 

Not  shown  on  plats 13,984 

Total  subject  to  water-right  application 31, 302 

Settled  vested  rights 13, 083 

Unsettled  vested  rights 6,340 

Total  vested  lands 19,423 

Total  private  lands 50, 725 

State,  not  shown  on  plats,  total 215 

Railroad : 

Covered  by  water-right  application 2,042 

Open  to  water-right  application 1, 648 

Not  shown  on  plats ^ 23,210 

Total  railroad  lands 26, 900 

Total,  entire  project 206,000 

Limit  of  area  of  farm  units :  40  to  160  acres. 
Duty  of  water :  3  acre-feet  per  acre  per  annum  at  the  farm. 
Building  charge  per  acre  of  irrigable  lands :  $22,  $30,  and  $60. 
Annual  operation  and  maintenance  charge  per  acre  of  Irrigable  land :  Approxi- 
mately $1  per  acre,  based  on  cost  of  service. 

CHBONOLOGICAL  SXTMMABY.  f 

Reconnoissance  made  and  preliminary  surveys  begun  in  1902. 

Construction  recommended  by  director  March  7,  1903. 

Construction  conditionally  authorized  by  Secretary  March  14,  1903. 

Truckee  Canal  completed  June,  1905. 

Carson  River  headworks  and  main  distributing  canals  completed  September, 
1905. 

First  irrigation  by  Reclamation  Service  season  of  1906. 

Truckee  Canal  chute  completed  November,  1910. 

Lahontan  Dam  commenced  January,  1911. 

Lahontan  Dam  completed  June,  1915. 

United  States  took  possession  of  outlet  works  at  Lake  Tahoe  and  assumed 
control  July  1,  1915. 

Project  manager  Instructed  by  Reclamation  Commission  to  take  preliminary 
steps  toward  preparation  of  unentered  farm  units  for  Irrigation  and  cultivation 
April  19,  1916. 

Entire  project  63.1  per  cent  completed  June  30  ,1916. 

IBBIQATION  FLAK. 

The  irrigation  plan  of  the  Truckee-Carson  project  provides  for  the  storage  of 
water  on  the  headwaters  of  Truckee  River,  in  Lake  Tahoe,  in  the  Alkali  Flat 
Reservoir,  near  Churchill,  Nev.,  and  in  Lahontan  Reservoir  on  Carson  River; 
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the  diversion  of  water  from  Truckee  River  by  a  dam  about  20  miles  b^ow 
Reno,  Nev.,  into  the  Truckee  Canal,  supplying  water  to  lands  in  the  Truckee  and 
Oarson  River  valleys  and  to  the  Lahontan  Reservoir;  the  diversion  of  water 
from  Oarson  River  by  a  dam  near  Dayton,  Nev.,  for  storage  in  Alkali  Flat 
Reservoir  and  irrigating  lands  in  Ohurchill  Valley  below  that  reservoir;  and 
the  diversion  of  water  from  Carson  River  by  a  dam  about  5  miles  below  the 
lahontan  storage  dam  Into  two  canal  systems,  one  on  either  side  of  the  river, 
watering  lands  in  the  lower  Carson  River  Valley.  The  United  States  intends, 
for  and  in  connection  with  the  project,  to  use  the  waste,  sewage,  spring,  and 
percolating  water  arising  within  the  same,  and  asserts  a  right  thereto  by  virtue 
of  its  reservation  of  all  unappropriated  waters  of  the  project  source  of  supply 
and  of  its  appropriation  of  said  waters  heretofore  made  for  the  purposes  of  the 
project  In  accordance  with  the  State  law. 

The  features  of  the  above  irrigation  plan  which  have  been  completed  are :  The 
dam  at  the  outlet  of  Lake  Tahoe,  including  the  greater  portion  of  the  accessory 
dredging  of  the  Truckee  River  Channel ;  the  diversion  dam  in  Truckee  River  near 
Derby,  Nev.,  the  Truckee  Canal  carrying  water  from  this  diversion  81  miles  to 
the  terminal  concrete  chute  discharging  into  the  Lahontan  Reservoir ;  the  fore- 
bay  for  the  hydroelectric  plant  discharging  Truckee  Canal  water  into  Carson 
River  below  Lahontan  Dam ;  the  diversion  dam  in  Carson  River  situated  about 
5  miles  belOw  Lahontan  Dam;  that  portion  of  the  Irrigation  system  which  in- 
cludes laterals  taking  out  of  Truckee  Canal  In  the  vicinity  of  Fernley  and  Hazen ; 
and  the  two  main  canals  heading  at  Carson  diversion  dam  and  extending  over  the 
main  portions  of  the  project  In  Carson  sink,  with  Fallon  as  a  center. 

Construction  of  Lahontan  Dam  and  Reservoir  was  completed  In  June,  1915, 
for  the  conservation  of  the  flood  waters  In  both  the  Truckee  and  Carson  Rivers. 

The  features  remaining  for  future  construction  are :  The  Alkali  Flat  Reservoir, 
or  equivalent  reservoirs  in  the  upper  Carson  Valley,  as  may  later  be  determined ; 
the  upper  Truckee  storage  reservoirs  as  required ;  the  extension  of  the  irrigation 
system  to  cover  additional  Irrigable  areas  adjacent  to  and  on  all  sides  of  the 
project  as  already  constructed ;  and  the  extension  of  the  drainage  system  which 
may  become  necessary  as  supplemental  construction  in  behalf  of  the  water  users 
•under  the  provisions  of  the  reclamation  extension  act. 

SXTMMABY  07  GENEBAL  DATA  FOB  TBXTCKEE-CABSON  PBOJECT 

TO  JUNE  80,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 206, 000 

Public  land  entered,  June  30, 1916 18,  401 

Public  land  open  to  entry,  June  30,  1916 4,340 

Public  land  withdrawn,  June  30,  1916 100,779 

State  land,  June  30,  1916 180 

Indian  land,  June  30,  1916 4, 640 

Private  land,  June  30,  1916 77, 660 

Acreage  service  could  have  supplied  season  of  1915 65,000 

Addition  In  fiscal  year  1916 4, 100 

Estimated  addition  In  fiscal  year  1917 5, 000 

Estimated  acreage  service  can  supply  July  1,  1917 74, 100 

Acreage  actually  irrigated,  season  of  1915 40, 295 

Acreage  cropped  under  irrigation,  season  of  1915 38,  495 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $592, 523 

Value  of  irrigated  crops,  per  acre  cropped ^$15.39 

Finances : 

Estimated  cost  of  completed  project $9, 436, 000 

Total  construction  cost  to  June  30,  1916 $5, 946,  844. 79 

Per  cent  complete,  June  30,  1916 ' 63. 1 

Appropriation  for  fiscal  year  1917,  total $280, 000 

Allotment  for  construction,  fiscal  year  1917 $188, 000 

Estimated  per  cent  complete,  June  30, 1917 65 

Announced  coDStruction  charges  per  acre $22,  $30,  $60 
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FinanceB— ContinvecL 

Appropriation,  fiscal  year  1916 $286, 000 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
^  prlatlon : 

Disbursements $68,  500. 34 

Transfers 9, 184. 93 

$77, 685. 27 

Registered  liabilities  chargeable  to  1916  ap- 
propriation      12, 785. 24 

$90, 47a  51 

Unencumbered  balance,  July  1,  1916 $145,529.40 

Repayments : 

Construction  charges — 

Accrued  to  June  80,  1916 $295, 885. 78 

Collected  to  June  80, 1916 $291, 123. 40 

Uncollected.  June  30,  1916 $4, 762. 88 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 _.  $214, 687.  53 

Collected  to  June  30,  1916 $197. 701. 60 

Uncollected.  June  30,  1916 $16, 985. 98 

Water  rental  charges — 

Accrued  to  June  80,  1916 $42. 50 

Uncollected,  June  80,  1916 $42. 50 

Power  earnings — 

Accrued  to  June  80,  1916 $27, 445. 95 

Collected  to  June  80,  1916 $25, 715. 70 

Uncollected,  June  80,  1916 $1, 730. 25 

Drainage  : 

Estimated  acreage  damaged  by  seepage  to  June  30, 1916 10, 000 

Miles  of  drains  built  to  June  30, 1916: 

Open 179. 64 

Closed 3. 79 

Total 183. 43 

Estimated  acreage  protected  by  drains  built  to  June  30. 1916-  10, 400 
Expended  to  June  30,  1916,  on  drainage  works  completed 

and  uncompleted $296, 193. 23 

HISTOBY  OF  COVSTRUCnOV  AND  ENGINEEBING  FEATXJBES. 

MAIN  LOWER  TRUCKEE  OANAL. 

The  first  work  undertaken  on  the  Truckee-Carson  project  was 
the  construction  of  a  canal,  known  as  the  main  lower  Truckee  Canal, 
to  divert  water  from  Truckee  River  and  convey  it  in  part  to  the 
Carson  River  and  in  part  for  the  irrigation  of  adjacent  lands.  This 
canal  is  31  miles  in  length  and  has  a  capacity  of  1.500  second-feet  at 
the  intake,  and  of  1,200  second-feet  at  its  end  wnere  it  discharges 
into  the  Carson  River.  For  about  10  miles  the  canal  passes  along 
the  steep  sides  of  the  canyon  of  Truckee  River,  where  concrete 
lining  was  required  in  many  places  and  where  three  tunnels  were 
needed,  aggregating  about  2,700  feet  in  length.  For  the  remaining 
distance,  the  canal  is  in  earth  section  and  in  general  offered  little 
difficultjr  in  construction. 

The  diversion  dam  on  Truckee  River  comprises  a  set  of  16  concrete 
sluiceways  and  an  earth-fill  dam  1^60  feet  in  length. 
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Plans  and  specifications  for  the  contraction  of  the  main  Truckee 
Canal  and  headworks  were  approved  by  the  department  in  May, 
1903,  and  proposals  were  opened  July  15.  The  work  was  divided 
into  three  divisions,  the  first  embracing  the  diversion  dam,  the  head- 
works  of  the  canal,  a  portion  of  the  canal  excavation  in  the  canyon, 
and  the  Pyramid  branch  headworks;  the  second  division  including 
the  remaining  canal  excavation  in  the  canyon,  with  the  tunnels  ana 
wasteways;  and  the  third  division  consisting  of  canal  excavation 
only  for  about  20  miles  through  the  valley.  Contracts  were  executed 
for  divisions  1  and  2  on  September  8,  1903,  and  for  division  8  on 
August  28,  1903.  The  work  on  division  1  was  completed  in  June, 
1905;  that  on  division  2  in  April,  1905;  and  that  on  division  3  in 
September,  1904. 

Truckee  Canal  check  structures. — ^In  the  fiscal  year  1912  a  concrete 
structure  with  wooden  needles  was  constructed  below  Fernley  for 
the  purpose  of  checking  the  water  in  the  Trackee  Canal  and  enabling 
the  discharge  of  sufficient  quantities  into  the  laterals  supplying 
the  Fernley  district.  A  wooden  structure  for  the  same  purpose  was 
built  into  a  rock  cut  of  the  main  canal  opposite  Hazen.  . 

Road  work  along  Truckee  Canal. — The  rainstorms  of  1913  em- 
phasized the  necessity  for  greater  accessibility  of  Truckee  Canal. 
Ihiring  the  fall  and  winter  a  small  force  completed  the  grading  of 
the  canal  banks  throughout  the  canyon  section  below  Derby,  over 
the  Gillpin  spillway,  and  around  the  three  canal  tunnels,  to  complete 
a  serviceable  road  traversing  the  entire  canal.  About  3  miles  of  new 
highway  were  graded  f rom  Lahontan  westward  to  a  connection  with 
the  main  road  to  Davton  as  a  substitute  for  an  equivalent  length  of 
road  which  is  now  submerged  in  Lahontan  Reservoir, 

TRUCKEE  DIVERSION   DAM. 

To  provide  for  the  free  passage  of  all  ordinary  drift  there  was 
constructed  during  the  winter  of  1911-12  a  spillway  in  the  middle 
of  the  dam  which  gives  a  clear  opening  of  15  feet  in  width  by  10 
to  12  feet  in  height,  made  by  removing  the  upper  portion  of  one  of 
the  piers  between  the  gates  and  providing  stop  planks  and  needles 
for  the  control  of  the  water  at  any  desired  elevation  necessary 
for  the  operation  of  the  Main  Truckee  Canal.  In  conjunction  with 
this  spillway  construction  a  complete  repair  and  reconstruction  of 
ihe  fish  ladder  was  imdertaken. 

TRUCKEE  OUUTE. 

The  temporary  chute  at  the  end  of  the  canal  for  discharging  its 
waters  into  Carson  River  was  built  by  Government  forces  in  the  year 
1905.  In  the  spring  of  1910  the  construction  of  a  permanent  concrete 
structure  for  this  purpose  was  begun  by  Government  forces.  The 
complete  structure  includes  an  approach  section  300  feet  long  of 
open-lined  canal  leading  into  a  long  rectangular  forebay  with  a 
weir  crest  along  either  side  and  a  set  of  flaslu)oard  gates  across  the 
end  of  the  f oreTjay.  The  discharge  over  each  weir  crest  falls  into  a 
tailrace  channel  paralleling  the  crest,  the  two  coming  together  in  a 
funnel-shaped  channel  bdow  the  flashboard  gates  whidi  connects 
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smoothly  into  the  regular  length  of  141  feet.  The  chute  proper  be- 
gins at  this  point  with  a  channel  of  ordinary  canal  section  with  flat 
bottom  and  1  to  1  side  slopes,  but  modified  by  having  the  angle 
between  the  side  and  bottom  smoothed  out  by  a  curve  and  the  upper 
part  of  the  slope  curved  up  to  a  vertical  face.  This  section  con- 
tinues for  210  feet,  then  in  the  next  74  feet  it  changes  by  warping 
into  a  rectangular  cross  section  10  feet  wide,  which  runs  for  357  feet, 
and  then  changes  to  9  feet  in  width  in  the  final  40  feet.  The  end  is 
built  as  a  cantilever,  overhanging  18  feet  and  strongly  anchored  to 
a  heavy  anchor  block  under  the  adjoining  upstream  portion.  The 
total  length  of  the  structure  is  1,122  feet,  and  of  the  chute  proper, 
681  feet.  The  drop  from  maximum  water  level  in  canal  to  end  of 
chute  is  52  feet.  At  the  end  of  the  chute  the  water  drops  on  a  rocky 
slope  and  finds  its  way  down  this  slope  to  the  river. 

CARSON  RIVER  DIVERSION  WORKS   AND   MAIN   DISTRIBUTINQ  CANALS. 

On  Carson  River,  about  4  miles  below  the  end  of  the  Truckee 
Canal,  are  located  the  head  works  of  the  main  distributing  canals  of 
the  project.  Diversion  is  accomplished  by  means  of  concrete  re^- 
lator  sluiceways  across  the  river  and  concrete  canal  headworks  with 
rising  weir  gates.  The  dam  or  regulating  works  contain  23  gate 
openings,  each  5  feet  wide.  At  the  south  end  of  the  dam  is  the 
intake  of  a  canal  having  an  initial  capacity  of  1,500  second-feet,  and 
at  the  north  end  is  located  the  intake  of  a  canal  having  an  initial 
capacity  of  500  second-feet.  The  intake  for  the  south  side  canal  is 
controlled  by  three  steel  rising  weirs,  each  15  feet  long  and  5  feet 
high,  and  the  intake  for  the  north  side  canal  has  one  such  rising  weir. 
The  south  side  canal  constitutes  the  main  canal  system  and  extends 
for  a  distance  of  about  22  miles,  and,  together  with  the  necessary  lat- 
erals and  distributing  ditches,  will  irrigate  a  large  amount  of  land- 
on  the  south  side  of  the  river.  The  canal  in  its  course  crosses  both 
the  South  Branch  and  New  River,  which  are  channels  carrying  parts 
of  the  natural  flow  of  Carson  River.  About  7  miles  from  the  head 
of  the  canal  is  located  a  drop  in  the  canal  line  of  6.74  feet,  in  connec- 
tion with  which  there  is  a  wasteway  designed  for  returning  any 
desired  portion  of  the  canal  flow  to  South  Branch.  The  north  sid6 
distributing  canal  serves  lands  north  of  Carson  River  and  northwest 
of  Old  River  branch.  Both  of  the  distributing  canals  have  concrete 
structures  for  diverting  water  into  laterals  at  various  places. 

Early  in  1904  plans  and  specifications  were  prepared  for  the  con- 
struction of  the  distributing  canals  and  structures,  including  the 
headworks  on  Carson  River.  The§e  plans  and  specifications  were 
approved  by  the  department  April  15,  1904,  and  proposals  for  tho 
work  were  opened  July  15,  1904.  Four  contracts  were  executed,  as 
follows:  For  bridges,  on  August  19,  1904;  for  the  excavation  work, 
on  September  9, 1904 ;  for  the  head  gates  and  other  structures,  except 
the  Carson  River  headworks,  on  September  17,  1904;  and  for  the 
Carson  River  headworks,  on  September  29,  1904.  The  work  was 
begun  promptly  on  all  of  the  contracts  and  was  carried  on  during  the 
fall  of  1904  and  the  early  season  of  1905.  The  bridges  were  com- 
pleted in  March,  the  excavation  in  June,  the  Carson  River  head- 
works  in  July,  and  the  other  structures  in  September,  1905. 
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LATERAIi-DISTRIBUnON  SYSTISM. 

The  lateral  system  for  the  distribution  of  waters  from  the  main 
distributing  canals  to  the  lands  to  be  irrigated  is  divided  into  seven 
divisions  or  districts,  supplying  from  20,000  to  50,000  acres  of  land 
each.  On  November  17,  1904,  the  department  approved  plans  and 
specifications  for  the  construction  of  about  15Q  miles  of  lateral-irri- 
gation canals,  together  with  necessary  structures.  Proposals  were 
received  December  15,  1904,  and  three  contracts  were  executed  for 
different  parts  of  the  work  on,  respectively,  January  21,  24,  and  80, 

1905.  The  contracts  were  completed  during  the  season  of  1905  and 

1906.  In  connection  with  the  structures  for  these  laterals  there  was 
included  the  construction  of  a  large  concrete  drop  on  the  main  south 
side  distributing  canal  about  6  miles  below  the  head  of  the  canal. 

Other  plans  and  specifications  for  extension  of  laterals  and  the 
building  of  structures  were  approved  by  the  department  on  March 
9, 1906,  and  July  27, 1906.  No  proposals  were  received  under  the  ad- 
vertisement for  either  of  these  sets  of  specifications,  and  the  work  was 
authorized  to  be  done  by  Government  forces,  and  was  completed  in 
the  seasons  of  1906  and  1907.  Slight  additional  extensions  of  the 
distributing  laterals  and  the  buildinj^  of  a  few  additional  structures 
were  carried  on  during  the  seasons  ox  1908  and  1909,  when  the  distri- 
bution system  for  the  irrigation  of  the  first  unit  of  the  project,  contain- 
ing about  90,000  acres  of  irrigable  lands,  was  practically  completed. 

In  the  fiscal  year  1914  the  construction  of  the  H  lateral,  of  approx- 
imately 60  second-feet  capacity,  for  irrigating  about  2,000  acres  of  land 
in  the  Douglass  Island  district  was  completed  under  small  contracts 
with  the  fanners  for  a  distance  of  about  3  miles,  except  two  sections 
of  1,000  feet  each,  which  were  temporarily  omitted  on  account  of  wet 

g'ound  during  the  irrigation  season.  In  the  Stillwater  district  the 
emp- Winder  lateral  for  watering  about  500  acres  south  of  Stillwater 
Slough  was  completed  and  put  into  operation  in  the  season  of  1914. 
Sections  of  other  smaller  laterals  were  built  here  and  there  in  the 
project  for  individual  delivery  under  water-right  application. 

liAKE  TAHOE  RESERVOIR. 

On  April  29,  1905,  the  department  approved  plans  and  specifica- 
tions for  the  construction  of  outlet  controlling  works  for  Lake  Tahoe. 
Proposals  were  opened  on  June  15, 1905,  and  a  contract  was  executed 
for  the  work  on  July  5.  Shortly  after  the  contractor  began  work  he 
was  stopped  by  an  mjunction  secured  by  landowners  in  the  vicinity 
of  the  outlet.  Settlement  was  finally  made  with  the  contractor  and 
&e  work  abandoned  for  the  time.  In  1909,  however,  under  a  proposed 
contract  with  one  of  the  power  companies  utilizing  water  from  Lake 
.  Tahoe  the  construction  of  regulating  works  was  begun  by  the  com- 
pany and  partially  completed. 

Lake  Tahoe  Dam. — The  outlet  property  at  Lake  Tahoe  was  sub- 
ject to  a  suit  for  condemnation  by  the  United  States,  but  in  the  sum- 
mer of  1913  an  agreement  was  made  with  the  Truckee  River  General 
Electric  Co.,  the  owner  of  the  property,  to  resume  construction  work 
on  the  dam  at  the  lake  outlet  without  prejudice  to  the  rights  of  either 
party  to  the  suit.    Accordingly,  in  August,  1913,  the  Truckee  River 
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Greneral  Electric  Co.  resumed  work  on  the  remaining  portion  of  the 
dam  which  had  been  conmienced  in  the  fall  of  1909  under  ^ans  and 
specifications  at  that  time  approved  by  the  United  States  Keclama- 
tion  Service. 

The  dam,  consisting  of  a  reinforced  concrete  framework  for  inclos- 
ing the  17  sluice  gates  and  surmounted  by  a  wooden  superstructure 
for  sheltering  the  gate  mechanism,  was  completed  in  the  following 
October. 

The  accessory  dredging  of  the  river  channel  above  the  dam,  in- 
cluding the  removal  oi  old  cofferdams  and  other  debris,  together  with 
necessary  grading  and  riprapping  about  the  ends  of  the  dam,  was  com- 
pleted in  Novem&er,  and  the  construction  plant  removed. 

The  completion  of  this  reinforced  concrete  dam  as  a  substitute  for 
the  old  timber  dam  built  about  40  years  previously  finally  accom- 
plished the  original  desisn  of  the  Reclamation  Service,  for  the  control 
of  Lake  Tahoe  levels  within  a  reasonable  limit  of  fluctuation. 

LAHONTAN  DAM. 

Construction  of  the  Lahontan  Dam  was  approved  by  the  Secretary 
of  the  Interior  on  December  31, 1910.  Work  was  begun  on  the  dam 
in  January,  1911,  and  the  dam  was  completed  in  June,  1916,  at  a  cost 
of  approximately  $1,500,000. 

The  dam  is  of  the  earth  and  gravel  fill  type,  1,300  feet  in  length, 
with  a  maximum  height  of  124  feet  above  the  stream  bed,  in  addition 
to  80  feet  depth  of  cut-off  wall  extending  below  the  bed  of  the  river. 
The  embankment  is  20  feet  wide  on  top,  with  an  upstream  slope  of 
3  to  1  protected  by  2  feet  of  riprap,  and  a  downstream  slope  of  2  to  1 

?>rotected  by  12  inches  of  riprap.  The  concrete  spillways,  each  250 
eet  long,  one  on  each  side  of  the  river,  flank  the  embankment  proper. 
Down  the  steps  of  these  spillways  the  waste  water  flows  to  a  central 
circular  concrete  pool  in  the  river  bed  near  the  toe  of  the  dam.  This 
pool,  220  feet  in  diameter  and  30  feet  deep,  serves  to  retard  the 
velocity  of  the  water  sufficiently  to  allow  its  discharge  into  the  old 
river  tied  without  danger  of  eroding  the  soil.  The  outlet  works  con- 
sist of  twin  concrete  conduits  9  feet  in  diameter,  and  are  operated  by 
hydraulic  oil-pressure  apparatus  in  the  gate  tower  at  the  upper  end 
01  the  conduits.  The  entire  top  of  the  dam  is  curbed  and  paved  with 
concrete  and  provided  with  a  massive  concrete  railing  carrying  elec- 
tric-light fixtures  for  night  illumination.  A  stalwart  suspension 
bridge  connects  the  outlet  tower  to  the  top  of  the  dam. 

Other  features  of  the  dam  are  a  special  outlet  tower,  controlling 
gate,  and  reinforced-concrete  pipe  4  feet  in  diameter  through  which 
water  can  be  supplied  for  the  operation  of  the  hydroelectric  plant  if 
necessary.  A  reinforced-concrete  siphon  pipe,  also  4  feet  in  diameter, 
with  necessary  gates  and  outlets,  takes  water  from  the  Truckee  Canal 
across  and  beneath  the  Carson  River  to  the  Lahontan  Bench  Canal. 
This  canal  will  supply  irrigation  water  to  the  "  Bench  "  lands  when 
opened  for  entry. 

With  the  exception  of  a  couple  of  steam  shovels  and  four  narrow- 
gage  locomotives,  the  entire  construction  plant  was  operated  by  elec- 
tricity, power  being  furnished  by  a  hydroelectric  plant  of  1,000  kilo- 
watts capacity. 
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The  quantities  of  work  involved  in  the  construction  of  Lahontan 
Dam  were:  Excavation,  284,000  cubic  yards;  embankment,  663,000 
cubic  yards;  paving,  31,000  cubic  yards;  concrete,  70,800  cubic  yards; 
and  iron  and  steel,  800  tons.    The  capacity  of  the  resulting  reservoir 


is  290,000  acre-feet  of  water 


LAHONTAN-FALLON  TRANgMISSIOK  LINE. 

.Sixteen  miles  of  30,000- volt  transmission  line  from  Lahontan  to 
Fallon  were  completed  by  contract  in  the  fiscal  year  1913,  connecting 
with  step-down  transformers  installed  in  the  concrete-block  substa- 
tion building,  which  was  built  by  contract  at  Fallon  and  completed 
ready  for  the  delivery  of  electric  current  in  September,  1912.  Since 
that  time  uninterrupted  service  has  been  suppUea  to  the  city  of  Fallon 
under  the  10-year  contract. 

DRAINAGE  OONSTSUGTIOH. 

In  the  fiscal  year  1918  an  open-cut  drain  1  mile  long,  averaging 
about  5  feet  in  depth,  was  excavated  for  the  relief  of  5  home^ead 
tracts  south  and  east  of  Fallon.  Other  smaller  drain  extensions 
were  made  in  connection  with  annual  cleaning  of  drains.  Ground 
water  survej[s  were  made  as  a  guide  to  the  location  of  the  first  4  miles 
of  deep-drainage  system*  About  4  miles  of  vitrified  clay  pipe, 
8  to  15  inches  in  diameter,  were  purchased  and  delivered  at 
Fallon  for  installation  in  the  deep-dramage  system.  The  work  was 
advertised  for  contract,  but  as  no  bids  were  received,  preparations 
were  made  for  doing  the  work  by  Government  forces.  To  this  end 
a  gasoline  power  drag-line  excavator,  suitable  for  the  purpose,  was 
purchased  lor  delivery  about  the  end  of  the  fiscal  year. 

About  13,000  feet  of  open  and  15,000  feet  of  closed  drainiS  were  con- 
structed during  the  fiscal  year  1914;  the  closed  drains  are  of  12-inch 
and  15-inch  tile  placed  at  an  average  depth  of  8  feet.  These  drains 
were  dug  in  order  to  determine  the  most  effective  depth  and  type  of 
drain  for  controlling  the  ground  waters  over  the  project 

CONSTBXrcnOK  DXTBIHa  inSCAL  TBAB. 

Lateral  construction, — ^The  construction  of  several  small  laterals 
and  enlargement  of  others  for  supplying  water  to  second-unit  lands 
was  completed,  including  the  necessary  mstallation  of  farm  takeout 
and  other  minor  structures.  This  construction  was  for  lands  opened 
under  public  notice,  as  listed  for  the  fiscal  year.  The  "AD''  drain 
extension  was  also  completed.  The  excavation  was  done  with  a 
Monighan  gasoline  dragline  excavator,  which  with  a  1  cubic-yard 
bucket  made  a  daily  average  of  527  cubic  yards. 

Drainage  can8truction.-^^me  2,000  linear  feet  of  the  **AD"  drain 
were  cleaned,  usin^  a  gasoline  excavating  machine.  The  construction 
of  the  "  AD "  dram  extension  was  commenced  in  March,  1916,  and 
completed  in  June;  43,108  cubic  yards  of  material  were  excavated  in 
8,679  linear  feet  of  this  drain.  This  extension  was  made  for  the 
relief  of  second-unit  lands,  which  bore  the  construction  expense, 
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This  drain  is  a  deep  open  cut  drain.  During  the  year  preliminary 
drainage  surveys  and  estimates  were  made  in  the  Fernley  and  ^^AA'' 
districts  and  in  the  extension  of  the  S-1  drain  system  in  District 
No.  5. 

Miscellaneous, — During  July,  August,  and  September  about  150 
well  borings,  ranging  in  depth  from  several  feet  to  over  100  feet, 
were  made  in  connection  with  underground  water  studies  for  the 
Soda  lakes  investigation.  Measurements  were  made  in  these  wells  at 
regular  intervals  to  determine  the  ground-water  elevation,  practically 
throughout  the  year. 

A  special  topographic  survey  of  a  portion  of  Lake  Tahoe  shore 
line  was  undertaken  in  November,  and,  although  seriously  retarded 
by  snow,  was  finally  completed. 

Construction  started  on  a  ditch-tender's  house  in  Stillwater  district 
and  on  a  log  house  for  the  gate  tender  at  Lake  Tahoe. 

Squatters'  cabins  were  removed  from  Government  property  at 
Lake  Tahoe. 

Preliminary  studies  were  started  for  proposed  leveling  of  farm 
units  by  Government  in  advance  of  settlement.  Engineering  studies 
in  connection  with  the  Truckee  Eiver  water  right  and  the  proposed 
drainage  district  at  Fernley  were  also  continued. 

SEEPAGE  AND  DBAINAaE. 

The  question  of  drainage  of  lands  rendered  unfit  for  cultivation 
through  seepage  has  increased  to  such  an  extent  that  it  now  presents 
a  difficult  problem.  The  agricultural  census  for  1915  reported  2,213 
acres  unsuitable  for  plant  growth;  part  of  this  acreage  produced  a 
25  per  cent  crop  during  1914.  In  addition  to  the  above  many  acres 
are  gradually  declining  in  production.  This  condition  is  in  part  due 
to  the  excess  quantity  of  water  used  in  irrigation  by  ranchers,  man^ 
of  whom  are  ignorant  of  the  proper  method  of  irrigating.  Experi- 
ments being  conducted  in  the  Fernley  district  have  proven  that  a 
normal  crop  can  be  grown  in  that  district  with  two-fifths  to  one-half 
the  amount  of  water  ordinarily  used  if  it  is  applied  in  a  scientific 
manner.  This  means  capacious  ditches,  large  heads,  and  a  rapid  irri- 
gation with  subsequent  drainage  of  superfluous  water. 

A  careful  survey  and  study  of  the  situation  reveals  the  only  solu- 
tion to  lie  in  deep  open-cut  drains.  Already  several  have  been  con- 
structed from  which  the  beneficial  effect  upon  adjacent  lands  has 
been  almost  instantly  noticeable.  Plans  are  weU  advanced 'for  a 
system  of  drains  which  it  is  expected  will  remedy  the  deleterious 
effect  of  a  high-water  level  caused  by  seepage  or  faulty  irrigation. 

ECONOMIES  OF  GOVEENMENT  WOBK. 

Two  notable  illustrations  of  economies  of  Government  work  ap- 
peared in  the  construction  of  Lahontan  Dam :  First,  the  hydroelectric 
power  plant;  and  second,  the  sand-cement  plant. 

The  site  of  Lahontan  Dam  is  at  the  confluence  of  the  Truckee 
Canal  with  the  Carson  River.  A  drop  of  some  fifty-odd  feet  offered 
ideal  opportunity  for  power  development,  and  this  was  utilized 
through  the  installation  of  two  Pelton  water  wheels  developing  1,000 
kilowatts.    The  plant  was  completed  in  December,  19U,  and. was 
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operated  contmuously  since  that  date  for  power  and  lights  on  the  work 
and  in  the  camp. 

While  it  is  difficult  to  estimate  the  exact  savinj;  which  resulted 
from  the  use  of  electrical  power,  a  great  economy  is  apparent  when 
we  consider  the  high  price  of  fuel  in  this  section,  and  the  far  greater 
accessibility  and  flexibility  of  electric  over  steam  power. 

A  sand-cement  plant  was  constructed  at  Lahontan  in  1912  at  a 
cost  of  approximately  $12,200.  It  consisted  of  an  Allis-Chalmers 
5  by  22  foot  tube-mill  driven  by  a  100  horsepower  motor,  and  had  a 
capacity  of  12  barrels  per  hour.  In  this  mill  Portland  cement  was 
blended  with  Lahontan  "  silt ''  or  ''  sand ''  in  the  proportion  of  50  per 
cent  each  and  ground  in  the  tube  to  about  82  per  cent  through  a  200- 
mesh  sieve.  In  all,  29,305  barrels  were  manufactured  at  a  total  cost 
of  $57,950.92,  or  $1.9775  per  barrel.  The  equivalent  displacement  of 
Portland  cement  at  $2,395  per  barrel  would  amount  to  $70,185.48.  An 
apparent  saving,  therefore,  of  some  $12,234.56  resulted  from  the  sand- 
cement  plant. 

OFEBATION  AND  MAINTENANCE. 

Water  supply, — Although  the  stream  yield  during  the  year  1915 
was  somewhat  below  normal,  Lake  Tahoe  reached  an  elevation  of 
6,229.14  on  July  9,  1915,  and  87,800  acre- feet  of  storage  in  Lahontan 
Reservoir  on  July  7,  1915,  assured  an  abundant  water  supply  for  the 
project  irrigation. 

Snow  accumulation  early  in  1916  reached  226  inches  at  the  summit 
observation  station,  with  the  resulting  vield  of  streams  somewhat 
above  normal.  Lake  Tahoe  reached  an  elevation  of  6,229.68  on  June 
80,  1916,  and  on  the  same  date  Lahontan  Reservoir  elevation  was 
4,145.65,  representing  a  storage  of  151,650  acre-feet.  This  storage 
was  gained  at  a  time  when  the  natural  stream  flow  was  more  than 
sufficient  to  supply  immediate  project  irrigation  needs  and  insures 
against  future  requirements. 

Use  of  water. — During  the  1915  irrigation  season  88,388  acre-feet 
were  distributed  among  water  users  paying  operation  and  mainte- 
nance charges,  and  29,845  acre-feet  were  delivered  to  lands  claiming 
unsettled  vested  water  rights,  paying  no  operation  and  maintenance 
charges.  Of  the  total  amount  diverted,  38.3  per  cent  was  lost 
through  seepage  and  evaporation  in  carriage.  The  net  delivery  to 
farms  totalled  118,233  acre-feet,  covering  an  area  of  40,295  acres, 
which  is  a  net  duty  of  2.94  acre-feet.  The  net  delivery  of  water  to 
project  lands  in  1914  was  94,730  acre-feet,  with  water  duty  of  3.28 
acre-feet  for  the  season. 

The  main  Truckee  canal  was  operated  continuously  for  irrigation 
and  power  development,  with  incidental  carriage  of  surplus  water  to 
Lahontan  Reservoir. 

The  "  V "  and  "  T  "  line  canals  were  operated  to  supply  the  ex- 
tensive lateral  system,  covering  about  40,200  acres  of  irrigated  lands 
centering  at  Fallon.  The  operation  of  the  system  was  in  charge  of 
a  water  master  at  Fallon,  assisted  by  10  district  ditch  tenders,  who  by 
means  of  systematic  rotation  were  enabled  to  supply  the  individual 
needs  of  the  farmers  in  turn. 

Maintenance  v^orh. — The  maintenance  of  the  distribution  system 
was  carried  on  as  usual  by  a  small  organization  of  men  and  animals, 
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with  headquarters  at  Fallon  and  extending  to  all  parts  of  the  project, 
through  the  cooperation  of  farmers  with  their  teams  when  required 
for  supplementary  work. 

A  substantial  feature  of  maintenance  work  was  the  repair  of 
ditches  due  to  breaks  in  levees  caused  by  gophers  or  muskrats,  which 
were  responsible  for  a  large  portion  of  the  expense  of  upkeep  on 
the  project.  One  large  break  occurred  in  the  Truckee  Canal  in  June 
1916,  necessitating  the  replacing  of  about  5,000  cubic  yards  of  bank. 
Damage  to  the  Southern  Pacific  Co.'s  railroad  tracks  and  delaying  of 
main-line  traffic  resulted  from  this  break. 

The  growth  of  tules,  moss,  and  other  vegetation  in  laterals  and 
drains  was  another  source  of  expense.  The  drying  out  of  ditches 
early  in  the  season  allowed  proper  cleaning  which  could  not  be  un- 
dertoken  in  past  seasons  when  ditches  were  either  too  wet  or  frozen 
up  before  they  could  be  cleaned.  The  disk  harrow  was  the  most 
effective  and  economical  method  tried  for  removal  of  moss  and  weeds 
in  ditches. 

Pasturage  of  stock  on  the  ditch  banks  was  one  method  tried  with 
some  success  for  keeping  down  vegetation,  which  resulted  in  the  sup- 
pression of  gophers  to  a  noticeable  degree. 

The  maintenance  force  installed  and  repaired  structures  necessary 
for  the  increased  area  irrigated  and  operation  of  the  general  system. 

Historical  review,  Truckee-Carson  project. 
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SETTLEMENT. 


During  the  fiscal  year  many  inquiries  were  received  from  pros- 
pective settlers  regarding  project  conditions  and  requirements  for 
making  enty  on  farm  units  or  purchasing  land  in  the  community. 
Many  called  personally  and  were  taken  over  the  open  lands  by  the 
settlement  a^ent  or  others  as^^igned  to  such  duty. 

Under  public  notice  of  November  12,  1915,  the  south  half  of  the 
northeast  ciuarter  of  section  10,  township  20  north,  range  24  east, 
Mount  Diablo  meridian,  was  opened  to  entry  and  subsequently  filed 
upon.  Public  notice  dated  February  11,  1916,  opened  to  entry  55 
farm  units,  comprising  2,842  irrigable  acres  of  land  in  townships  18 
north,  range  29  east;  19  north,  range  29  east;  19  north,  range  30  east; 
and  19  north,  ran^e  31  east.  In  addition  to  public  land,  2,897  acres 
of  irrigable  land  m  private  ownership)  were  made  subject  to  water- 
ri^ht  application  under  the  second  unit. 

Up  to  June  30,  1916,  a  total  of  24  new  filings  were  recorded;  14 
are  homesteads  and  10  on  private  land* 
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Item. 


1012 


1»1S 


1M4 


1015 


1016 


Total  nnmlMr  of  fftims  on  project 

Popolstkn 

Number  of  Irrigated  fitfins 

Operated  by  owners  or  maoanrers 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  on 

Number  of  public  schoob 

Number  of  chorches 

Number  of  banks 

Total  ci^ltal  stock 

Total  amount  of  deposits 

Total  number  of  depositors. . . 
Number  of  relinquishments 


407 


18 

7 

1 

$100,000 

$260,000 

650 

41 


1,836 

404 

430 

65 

1,836 

4 

1,250 

2,886 

18 

8 

1 

$100,000 

$300,000 

600 

12 


1,686 

404 

430 

66 

1,636 

4 

1,250 

2,885 

10 

8 

1 

$100,000 

$360,000 

660 

3 


640 

1,867 

640 

480 

60 

1,867 

1,400 

3,267 

20 

8 

I 

$100,000 

$300,000 

700 

8 


675 

1,000 

676 

600 

76 
1,000 

1,610 

3,500 

10 

0 

1 

$100,000 

$342,000 

700 

1 


PRINCIPAI.  CBOPS. 

Alfalfa  constitutes  the  great  staple  crop  of  this  section,  with  wheat, 
barley,  potatoes,  and  garden  crops  in  the  order  named.  The  produc- 
tion oi  butter  by  the  Churchill  creamery  has  more  than  doubled  dur- 
ing the  last  year  and  additional  cows  are  being  imported  in  large 
numbers.  The  Fallon  Flour  Co.  has  erected  a  large  and  well- 
equipped  mill  and  is  already  making  trial  runs.  Winter  wheat 
grown  here  makes  excellent  flour,  and  a  permanent  and  stable  pros- 
perity is  expected  to  result  from  this  new  enterprise. 

Crop  report^  Truekee-Oaraon  project,  Nevada,  year  of  1915. 


Crop. 


Altellabay 

Barley 

Wheat 

Oata 

Potatoes  (common) 

Garden  and  mlsoallaneous. 

Hay,  except  above 

Alfalfa  (planted  1016) 

Pasture  (allallA) 

Pastm«  (all  other) 

Less  duplicated  i 


Total  cropped  aereafe. 


Inlgated,  not  cropped. 
Total  Izripkted 


Area 

(acres). 


1$,273 

1,733 

2,682 

428 

106 

1,675 

036 

2,070 


Unit  of 
yield. 


Ton 

Bushel... 

...do 

...do 

...do 


Yields. 


TotaL 


6S,406 

40,686 
64,066 
14,376 
26,183 


Ton.... 
...do... 


11,600 


88,406 


830 
400 


Averaffs 
peraoe. 


2.03 
28.61 
20.04 
33.68 
128.42 


Values. 


Per  unit 
of  yield 


88.00 

.60 
.00 
.66 
.75 


6.60 
8.00 


Total  and 


Areas. 


40,206 


,  Totallrrlgable area fsrms reported.. 
Total  irrieAted  area  farms  reported . . 

Total  cropped  area  farms  re- 
ported. 


Total. 


$427,068 

20,750 

48,660 

8,050 

18,860 

28,160 

4,570 

3,200 

11,764 

11,561 


Per  acre* 


$23.36 
17.16 
18.85 
18.80 
06.17 
17.87 
4.88 
1.66 


502,523'       1 16.30 


Acres.    .  Farms. 


68,620 
40,205 


671 

571 


38,406  I 


671 


Percent 

of 
project. 


28.45 
10.56 


18.68 


>  $23.66,  eliminating  oatiTe  pasture  and  other  areas  not  in  full  production. 
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PUBLIC  NOTICES  AND  OBDEBS. 
PUBLIC    NOTICE,    NOVEMBER    12,    1915. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  388)  and  acts  amendatory  thereof  and 
supplementary  thereto,  and  particularly  the  reclamation  extension 
act  of  August  13,  1914  (38  Stat.,  686),  notice  is  hereby  given  that 
water  will  be  furnished  from  the  Truckee-Carson  project,  Nevada, 
in  the  irrigation  season  of  1916  and  each  irrigation  season  thereafter 
upon  the  filing  of  proper  water-right  application  for  the  irrigable 
lands  in  farm  unit  B,  or  south  one-half  northeast  quarter  section 
10,  township  20  north,  range  24  east,  Mount  Diabolo  base  line  and 
meridian. 

2.  Homestead  entry  of  the  said  farm  unit  may  be  made  on  and 
after  December  3,  1915,  at  9  o'clock  a.  m.,  at  the  local  land  office,  if 
found  regular  and  accompanied  by  the  certificate  of  the  project  man- 
ager, showing  that  water-right  application  has  been  filea  and  proper 
water-right  barges  deposited. 

3.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gain  or  exercise  any  right  whatever  under  any  settlement  or 
occupation  begun  prior  to  9  a.  m.,  December  3,  1915.  All  persons 
desiring  to  acquire  the  said  farm  unit  shall  execute  homestead  appli- 
cation subject  to  the  provisions  of  the  reclamation  act  in  the  manner 
required  by  law,  which,  with  the  required  fees  and  commissions,  ac- 
companied by  certificate  of  the  project  manager  as  to  the  filing  of 
water-right  application  and  payment  of  water-right  charges  as  here- 
inafter provided  shall  be  presented  to  the  local  land  office  at  Carson 
City,  Nev.,  in  person,  by  mail,  or  otherwise,  within  a  period  of  two 
days  prior  to  December  3,  1915 :  that  is,  beginning  not  earlier  than 
December  1,  1915.  All  entries  filed  as  herein  provided  and  reaching 
the  local  land  office  not  later  than  9  a.  m.  on  December  3, 1915,  diall  be 
held  and  treated  as  simultaneously  filed.  Applications  presented 
after  that  hour  will  be  received  and  noted  in  the  order  of  filing. 

4.  The  register  and  receiver  will  carefully  examine  all  applications 
simultaneously  filed  as  aforesaid,  and  in  case  only  one  valid  applica- 
tion shall  have  been  received  such  application  shall  be  allowed. 

5.  In  case  two  or  more  applications  are  received  for  the  said  farm 
unit  the  register  and  receiver  will  write  on  cards  the  names  of  the  sev- 
eral applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identifying  mark,  and  at  2 
o'clock  p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if  not, 
at  the  same  hour  one  week  later),  after  all  the  envelopes  containing 
the  names  of  the  several  applicants  shall  have  been  thoroughly  mixed 
in  the  presence  of  such  persons  as  may  desire  to  be  present,  they  shall 
be  drawn  and  numbered  in  order.  The  cards  as  numbered  and  drawn 
will  be  securely  fastened  to  the  applications  of  the  respective  per- 
sons, and  the  applications  shall  be  allowed  in  such  order.  Should 
any  applicant  fail  to  obtain  the  land  he  may  withdraw  his  original 
application  without  prejudice,  and  in  the  event  of  such  withdrawal 
tne  fee  and  commissions  will  be  returned  by  the  receiver  and  the 
water-right  charges  deposited  will  be  returned  by  the  project  man- 
ager. 
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6.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  payments,  which  will  be  ac- 
cepted in  the  form  of  drafts  on  New  York  or  Denver,  or  money  order, 
etc.,  payable  to  the  disbursing  officer.  United  States  Reclamation  Serv- 
ice, Denver,  Colo.,  and  issue  certificates  to  applicants  at  any  time  after 
the  date  of  this  notice.  More  than  one  person  may  make  water-right 
application  for  the  farm  unit.  Filing  of  water-right  application  and 
issuance  of  certificate  gives  no  preference  right  to  make  entry.  Ac* 
ceptance  of  the  application  will  be  indorsed  thereon  by  the  project 
manager  when  notified  by  the  local  land  office  that  entry  has  been 
allowed.  All  other  applications,  with  payments  made,  will  be  re- 
turned to  applicants  upon  surrender  by  them  of  the  certificate  of 
filing  issued  by  the  project  manager. 

7.  The  charges  per  acre  of  irrigable  land  are  of  two  kinds,  namely: 
(a)  A  charge  of  $60  per  acre  for  the  building  of  the  irrigation  sys- 
tem, termed  the  construction  charge;  (b)  an  annual  charge  for  op- 
eration and  maintenance  due  March  1  of  each  year.  Each  acre  of 
irritable  land,  whether  irrigated  or  not,  shall  be  charged  with  a 
minimum  operation  and  maintenance  charge,  which  shall  be  the 
charge  for  1  acre-foot  of  water. 

8.  An  initial  payment  of  $3  per  irrigable  acre  on  account  of  the 
construction  charge  shall  be  maae  at  the  time  of  making  water-right 
application  or  entry.  The  remainder  of  the  construction  charge, 
$57  per  irritable  acre,  shall  be  paid  in  15  annual  installments,  uie 
first  5  of  which  shall  be  $3  each  and  the  remainder  $4.20  each.  The 
first  of  the  said  annual  installments  shall  become  due  and  payable  on 
December  1  of  the  fifth  calendar  year  after  the  initial  installment, 
and  subsequent  installments  shall  become  due  on  December  1  of  each 
calendar  year  thereafter.  Any  water-right  applicant  may,  if  he  so 
elects,  pay  the  whole  or  any  part  of  the  construction  charges  owing 
by  him  within  a  shorter  period. 

9.  All  water-right  charges  must  be  paid  at  the  office  of  the  United 
States  Reclamation  Service  at  Denver,  Colo.  Drafts  on  New  York 
or  Denver,  or  money  orders,  etc.,  should  be  made  payable  to  the  dis- 
bursing officer.  United  States  Reclamation  Service,  Denver,  Colo. 

10.  The  operation  and  maintenance  charge  for  the  season  of  1916 
shall  be  based  on  the  quantity  of  water  delivered,  with  a  minimum 
charge  per  irrigable  acre,  whether  water  is  used  or  not.  The  amount 
of  such  charge  shall  be  hereafter  announced,  and  payment  thereof 
will  become  due  after  the  close  of  the  irrigation  season.  The  opera- 
tion and  maintenance  charge  for  the  irrigation  season  of  1916  will  be 
due  March  1,  1917.  The  method  of  determining  the  amount  charge- 
able for  operation  and  maintenance  and  the  penalties  for  failure  to 
pay  the  construction  charges  and  the  operation  and  maintenance 
charges  when  due  are  prescribed  by  act  of  Congress  of  August  13, 
1914  (38  Stat.,  686). 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOnCE,  JANUARY  17,  1016. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof  and  supple- 
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mental  thereto^  and  in  particular  the  reclamation  extension  act  of 
August  IS,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  public  notice  was  given  February  26,  1915,  that  for 
all  lands  under  the  Truckee-Carson  project,  Nevada,  the  operation 
and  maintenance  charge  for  any  irrigation  season  shall  be  due  on 
March  1  of  the  following  calendar  year. 

2.  It  was  also  announced  that  for  the  season  of  1915  each  acre  of 
irritable  land,  whether  irrigated  or^ot,  shall  be  charged  with  a 
minimum  operation  and  maintenance  charm  of  90  cents,  which  will 
permit  delivery  of  not  more  than  1  acre-ioot  per  acre,  and  should 
further  quantities  be  needed  they  will  be  furnished  at  the  rate  of 
10  cents  per  acre-foot. 

3.  Provisions  of  the  said  public  notice  are  continued  in  effect  for 
the  irrigation  season  of  1916  and  for  subsequent  years  until  further 
notice. 

Andrietjs  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

public  notice,  FEBRUARr  11,  1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (32  Stat.,  388) ,  and  acts  amendatory  thereof  and 
supplementary  thereto,  and  particularly  the  reclamation  extension 
act  of  August  13,  1914  (38  btat.,  686),  notice  is  hereby  given  that 
water  will  be  furnished  from  the  Truckee-Carson  project,  Nevada, 
in  the  irrigation  season  of  1916  and  each  irrigation  season  thereafter 
upon  the  nling  of  proper  water-right  application  for  the  irritable 
lands  shown  on  the  following  farm-unit  plats,  viz.  Mount  Diablo 
meridian,  T.  18  N»  K.  29  E.;  T.  19  N.,  R.  29  E.;  T.  19  N.,  R.  30  E.; 
T.  19  N.,  R.  31  E.,  approved  January  28,  1916,  by  the  Secretary 
of  the  Interior  and  on  file  in  the  office  of  the  project  manager.  United 
States  Reclamation  Service,  Fallon,  Nev.,  and  the  local  land  office  at 
Carson  City,  Nev. 

2.  Homestead  entries  of  the  farm  units  shown  on  said  plats  em- 
bracing public  lands  of  the  United  States  may  be  made  on  and  after 
March  9, 1916,  at  9  o'clock  a.  m.,  at  the  local  land  office,  Carson  City, 
Nov.,  if  found  regular  and  accompanied  by  the  certificate  of  the 
project  manager,  showing  that  water-right  application  has  been  filed 
and  proper  water-right  charges  deposited. 

3.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gain  or  exercise  any  rights  whatever  under  any  settlement  or 
occupation  begun  prior  to  9  a.  m.  March  9j  1916,  on  any  lands  shown 
on  said  plats,  provided,  however,  that  this  shall  not  interfere  with 
any  valid  existing  rights  obtained  by  settlement  or  entry  while  the 
land  was  subject  thereto.  All  persons  desiring  to  acquire  any  public 
lands  shown  on  said  plats  shall  execute  homestead  application  sub- 
ject to  the  provisions  of  the  reclamation  act  in  the  manner  required 
by  law,  which  with  the  required  fees  and  commissions  accompanied 
by  certificate  of  the  project  manager  as  to  the  filing  of  water-right 
application  and  pa3anent  of  water-right  charges  as  hereinafter  pro- 
vided, shall  be  presented  to  the  local  land  office  at  Carson  City,  Nev., 


Digitized  by  VjOOQIC 


NEVADA,  TRUCKEE-CAR80N  PROJECT.  297 

in  person,  by  mail,  or  otherwise,  within  a  period  of  five  days  prior 
to  March  9,  1916,  that  is,  beginning  not  earlier  than  March  4,  1916. 
All  entries  filed  as  herein  provided  and  reaching  the  local  land  office 
not  later  than  9  a.  m.,  March  9,  1916,  shall  be  held  and  treated  as 
simultaneously  filed.  Applications  presented  after  that  hour  will  be 
received  and  noted  in  the  order  of  filing.  Any  application  not  based 
on  a  prior  settlement  right  will  be  subject  to  vaua  settlement  claims 
asserted  in  the  manner  required  by  law. 

4.  The  register  and  receiver  will  carefuU]^  compare  all  applications 
simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as  follows : 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed,  irre- 
spective of  whether  settlement  is  alleged. 

(b)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shall  be  allowed  and 
the  others  rejected. , 

((?)  If  two  or  more  conflicting  applications  are  received,  each 
containing  allegations  of  prior  settlement,  a  hearing  shall  be  ordered 
to  determme  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleging  such  right. 

5.  Wnere  there  are  applications  conflicting  in  whole  or  in  part 
in  which  no  one  of  the  several  applicants  claims  prior  settlement  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identifying  mark,  and  at  2 
o'clock  p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if  not, 
at  the  same  hour  one  week  later) ,  after  all  the  envelopes  containing 
the  names  of  the  several  applicants  shall  have  been  thoroughly 
mixed  in  the  presence  of  such  persons  as  may  desire  to  be  present, 
they  shall  be  drawn  and  numbered  in  order.  The  cards  as  num- 
bered and  drawn  will  be  securely  fastened  to  the  applications  of  the 
respective  persons,  and  the  applications  shall  be  allowed  in  such  or- 
der. Where  any  applicant  fails  to  obtain  land  applied  for  by  him 
he  will  be  permitted  to  elect  whether  he  will  amend  his  application 
to  embrace  other  lands  not  affected  by  pending  applications  and 
otherwise  subject  thereto  when  such  amended  application  is  pre- 
sented, or  withdraw  his  original  application  without  prejudice,  and 
in  the  event  of  such  withdrawal  the  fees  and  commissions  will  be 
returned  by  the  receiver,  and  the  water-right  charges  deposited  will 
be  returned  by  the  project  manager.  Applications  conflicting  in 
whole  with  those  previously  allowed  will  be  rejected  in  the  usual 
manner. 

6.  The  project  manager  will  receive  water-right  applications  ac- 
companied by  the  proper  water-right  payments  which  for  the  first 
payment  from  the  homestead  entrymen  under  paragraphs  3,  4,  and  6, 
hereof,  will  be  accepted  in  the  form  of  New  York  draft  or  money 
order  payable  to  the  special  fiscal  agent,  United  States  Reclamation 
Service,  Fallon,  Nev.,  or  in  currencv,  and  issue  certificates  to  appli- 
cants for  public  lands  at  any  time  after  the  date  of  this  notice.  Each 
application  must  be  for  a  specific  farm  unit.  More  than  one  person 
may  make  water-right  application  for  the  same  farm  unit.  Filing  of 
water-right  application  and  issuance  of  certificate  gives  no  preference 
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right  to  make  entry.  Acceptance  of  application  will  be  indorsed 
thereon  by  the  project  manager  when  notified  by  the  local  land  office 
that  entry  has  been  allowed.  All  other  applications,  with  payments 
made,  will  be  returned  to  applicants  upon  surrender  by  them  of  the 
certificate  of  filing  issued  by  the  project  manager. 

7.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  of  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units.  The 
maximum  limit  of  area  for  which  water-right  application  may  be 
made  for  lands  in  private  ownership  shall  1^  160  acres  of  irrigable 
land  for  each  landowner.  Water-right  applications  for  lands  in 
private  ownership  may  be  made  on  and  after  the  date  of  this  notice. 
All  water-right  applications  whether  for  public  or  private  lands  must 
be  made  to  the  project  manager.  United  States  Reclamation  Service. 
Fallon,  Nev. 

8.  The  water-right  charges  per  acre  of  irrigable  land  are  of  two 
kinds: 

(a)  A  charge  of  $60  per  acre  of  irrigable  land  for  the  building  of 
the  irrigation  system,  payable  as  hereinafter  provided ;  and 

(b)  An  annual  charge  for  operation  and  maintenance  payable  on 
March  1,  of  each  year  for  the  preceding  irrigation  season,  and  shall 
be  the  same  as  announced  for  the  remaining  lands  of  the  project. 

9.  For  homestead  entries  made  after  August  13,  1914,  and  for  all 
lands  in  private  ownership  on  initial  payment  of  5  per  cent  or  $3  per 
irrigable  acre  on  account  of  the  construction  charge  shall  be  made 
at  the  time  of  entry  or  filing  of  water-right  application,  which  ap- 
plication must  be  on  the  form  provided  under  the  reclamation  ex- 
tension act.  The  remainder  of  the  construction  charge  shall  be  paid 
in  annual  installments,  the  first  five  of  which  shall  be  5  per  cent  or  $3 
per  irrigable  acre  each,  and  the  remainder  each  7  per  cent  or  $4.20  per 
irrigable  acre.  The  first  of  said  annual  installments  shalL  become 
due  and  payable  December  1  of  the  fifth  calendar  year  after  the  in- 
itial installments  and  subsequent  installments  shall  become  due  on 
December  1  of  each  calendar  year  thereafter. 

10.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  under  entries  not  subject  to  the  reclamation 
act  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  such  application  is  made  and  initial  installment  is 
paid. 

11.  Any  water-right  applicant  or  entryman  may  if  he  so  elects 
pay  the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  public  notices 
and  orders  applicable  to  his  land. 

12.  All  water-right  charges  must  be  paid  to  the  proper  officer  of  the 
United  States  Reclamation  Service  at  Fallon,  Xev.,  in  cash,  or  by 
New  York  draft,  money  order  or  check. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior, 
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[Financial  statement  in  detail,  showing  assets,  liabilities,  resenres.  and  capital,  giren 

in  Appendix,  p.  719.) 

^  Feature  costi  of  Truckee-Caraan  project  to  June  SO,  1916, 


Features. 


Babfeature. 


PHncipal 
feature. 


Ezsmlnation 

Stenge  system: 

Lake  Tshoe  Ressirolr 

Lshontan  Dam  and  Reservelr. . 

Canal  svstem: 

ICam  cft'**^* 

Lower  Carson  diyenlon  dami .. . 

Power  house  drop  Vllne 

ICatai  Truokee  canal 

Truckee  concrete  chute 

Lahontan  bendi  unit,  section  1. . 

Lateral  system: 

DisMctNo.1 

DirtrictNo.2 

District  No.  3 

Dl8tiictNo.4 

DtatrictNo.6 

District  No.  7 

Priming  laterals  (1905  and  ItM) . 


Drainage  system: 

DtetrlctNo.l 

District  No.  2 

DlrtrictNo.3 

District  No.4 

District  No.5 

Drainage  investications . 

CarsonXake  dram 

Inman  ICffl  right 

Deep  drainage  system*. . 


Flood  protection,  Carson  Riyer  channel. 
Power  system: 


Lahontan  power  plant . 
Commercial  power  — " 


1  power  system. 


Farm  units 

Permanent  improvements  and  land: 

Experimental  farm 

Headquarters  bulldinp 

Ditch  tenders' housee 

Land 


Telephone  system 

Plant  accounts , 

Operation  and  maintenance  charges  transferred  to  and  compounded  with 
construction  charges , 


Gross  cost  of  construction  of  project  to  June  30, 1010 . 

Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  grating  and  farming  lands 

Contractors' freight  refunds 

Forfeitures  by  defMiltlng  bidders  and  contractors 

Profit  on  mess-house  operations 

Profit  on  mercantU^etore  operations 

Loss  on  hoepital  operations 


Amounts  set  up  as  reserves  or  deprsclatkm  charged  to  ooet  and  not 
expended 


Total 

Net  cost  of  coDstructlan  of  project  to  7nne  80, 1010... 


$158,752.43 
1,454,900.72 


448,616.00 
91,794.53 
62,487.63 
1,588.810.32 
20,005.60 
20,584.20 


176,230.85 
126,049.00 
800,977.83 
110,604.13 
282,725.00 
86,4ia40 
48, 888.  U 


141,002.04 
23,093.06 
36,512.17 
5,637.30 
44,287.70 
3,517.90 
3,707.86 
8,038.46 
31,397.75 


123,446.80 
26,346.65 


7,008.44 
13,858.86 
18,106.73 
62,900.22 


17,684.11 
17,019.82 
412.07 
499.05 
17,756.13 
17,825.35 
» 1,377.97 


1226,867.62 
1,613,663.11 

3.396,318.87 
1,U1,804.S9 


896,103.23 
131,831.37 


148,703.45 
17,280.11 


101,876.25 
42,147.95 
94,449.20 

2,022.93 


5,973,316.92 


70,n9.46 
23,608.06 


93,327.51 


5,879,969.41 


1  Deducl. 
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Estimated  cost  of  contemplated  work,  Truckee-Canon  project,  during  fUoal 

year  1917. 


Features. 


8ab- 
fBataie. 


PrincliMU 
feature. 


Examination  and  surveys. . . . 
Storage  system,  Lake  Tahoe . 
Canal  system: 

D  line  canal. 

Main  Tmckee  canal 


S5,000 
2,000 


Lateral  system 

Drainage  system 

Farm  units 

Permanent  improvements  and  land 

Telephone  systom 

Operation  and  malntenanoe  under  public  notice.. 


Operate 
Hospitals. 


$13,000 
1S>000 


7,000 
40,000 
100,000 

5,000 
10,000 

1,000 
83,000 

3,000 

3,000 
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HEW  MEXICO,  CAELSBAD  PROJECT. 

L.  E.  Foster,  project  manager,  Carlsbad,  N.  Hex. 

LOCATION. 

County:  Eddy. 

Townships :  18  to  24  S.,  Rs.  25  to  29  E.,  New  Mexico  meridian. 
Railroad:  Atchison,  Topeka  &  Santa  Fe  System. 

Railroad  stations  and  estimated  population  ;tanuary  1,  1916 :  Carlsbad,  2,750 ; 
Otis,  25;  Loving,  150;  Malaga,  75. 

WATER  STTPPLY. 

Source  of  water  supply:  Pecos  River. 

Area  of  drainage  basin:  22,000  square  miles. 

Annual  run-off  in  acre-feet  of  Pecos  River  at  Carlsbad  and  Dayton  (22,000 
square  miles)  1899  to  1915:  Maximum,  912,000;  minimum,  148,000;  mean, 
319,000. 

AGRICULTUILAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916: 
24,796  acres. 

Area  under  water-right  applications,  season  of  1916:  22,530  acres. 

Length  of  irrigating  season:  From  March  to  November  and  two  weeks  In 
winter,  260  days. 

Average  elevation  of  irrigable  area :  3,100  feet  above  sea  level. 

Rainfall  on  irrigable  area:  1901-1915,  average,  14.9  inches;  calendar  year 
1915,  18.63  Inches. 

Range  of  temperature  on  irrigable  area :  — 6*  to  110*  F. 

Character  of  soil  of  irrigable  area :  Pecos  sandy  loam  with  large  lime  content. 

Principal  products:  Alfalfa,  cotton,  grain  crops,  melons,  peaches,  pears,  and 
miscellaneous  fruits. 

Principal  markets:  Carlsbad,  N.  Mex.;  Denver,  Colo.;  Chicago,  111.;  Kansas 
City,  Mo.;  Texas  cities;  New  York,  N.  T. 

LANDS  OPENED  FOB  IBBIGATION. 

Dates  of  public  notices :  December  17,  1907 ;  November  30,  1908 ;  June  2  and 
November  17,  1909 ;  October  7,  1910 ;  March  3,  1911 ;  February  17,  1912 ;  March 
2  and  April  10,  1915 ;  and  February  24,  1916. 

Location  of  lands  opened :  Ts.  21,  22,  23,  and  24  S.,  Rs.  26.  27,  28,  and  29  E., 
New  Mexico  meridian. 

Irrigable  lands  opened:  24,796  acres;  State  lands  923  acres;  private  23,707 
acres;  public  166  acres. 

Duty  of  water :  3  acre-fbet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $31,  $45,  and  $60  (public  notice 
for  lands  at  $55  not  yet  issued). 

Annual  operation  and  maintenance  charge  for  1915:  Graduated  scale  ac- 
cording to  use  (1916  public  notice):  First  acre-foot,  $1.25;  second  acre-foot, 
15  cents;  third  acre-foot,  25  cents;  fourth  acre-foot,  40  cents;  fifth  acre-foot, 
60  cents;  additional  acre-feet,  75  cents  per  acre-foot. 

CHRONOLOGICAL  SUMMARY. 

Reconnoissance  made  and  preliminary  surveys  begun  in  1904. 
Construction  recommended  by  board  of  engineers  August  31,  1905. 
Construction  authorized  by  Secretary,  February  24,  1906. 
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Constmction  completed  at  Avalon  diyersion  1912. 
Canal  system  of  Pecos  Irrigation  Ck).  purchased  February,  ijOOd. 
First  Irrigation  by  Beclamatlon  Service,  season  1907. 
Project  73  per  cent  completed  June  30,  1916. 

IBBIGATION  PLAN. 

The  Irrigation  plan  of  the  Carlsbad  project  provides  for  the  storage  of  water 
In  Lake  McMillan,  on  Pecos  River,  near  Lakewood,  N.  Mex.,  and  in  a  storage 
and  distributing  reservoir  on  the  same  river  near  Carlsbad,  N.  Mex.,  controlled 
by  Avalon  dam ;  and  the  diversion  of  water  from  Avalon  Reservoir  into  a  canal 
system,  watering  lands  on  both  sides  of  Pecos  River,  in  the  vicinity  of  Carlsbad. 
The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  water 
arising  within  the  project  and  proposes  to  use  such  water  in  connection  there- 
with. 

The  major  construction  features  of  the  project  were  completed  in  1912,  the 
principal  of  which  are:  The  Avalon  Dam,  which  has  a  concrete  core  wall; 
McMillan,  an  earth  and  rock  fill  dam,  which  was  built  by  private  capital,  ante- 
dating Government  control;  a  concrete  flume  spanning  the  Pecos  River,  wltli 
4  arches  of  100  feet  each ;  a  reinforced  concrete  siphon,  under  Dark  Canyon,  6 
feet  in  diameter,  originally  400  feet  long,  which  was  lengthened  to  600  feet  In 
1916;  about  50  miles  of  canals  and  laterals  (exclusive  of  sublaterals  and 
ditches) ;  a  concrete  headgate  structure  at  each  of  the  dams,  and  two  spillway 
tunnels  driven  through  rock,  each  21  feet  in  diameter,  lined  with  concrete, 
aggregating  200  feet  in  length,  equipped  with  heavy  cylindrical  gates  operated 
by  turbines  (replacing  concrete  spillway  equipped  with  wooden  emergency 
gates,  spillway  having  been  closed  with  concrete) ;  and  a  reinforced  concrete 
circular  spillway  393  feet  long.  All  checkgates,  spillways,  and  headgate  struc- 
tures on  the  canals  and  all  turnouts  on  the  laterals  are  of  concrete  construction. 

SUMMABY  OF  GENEBAL  DATA  FOB  CABLSBAD  FBOJECT  TO  JUNE 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 24,796 

Public  land  entered,  June  30,  1916 166 

State  land,  June  30,  1916 923 

Private  land,   June  30,  1916 23,  707 

Acreage  service  could  have  supplied,  season  of  1915 24, 796 

Estimated  acreage  service  can  supply  July  1,  1917 24, 796 

Acreage  actually  irrigated,  season  of  1915 13,  470 

Acreage  cropped  under  Irrigation,  season  of  1915 11,  322 


Crops: 

Value  of  irrigated  crops,  season  of  1915 $245, 684 

Value  of  Irrigated  crops  per  acre  cropped $21. 70 


Finances : 

Estimated  cost  of  completed  project $1,  464, 000 

Total  construction  cost  to  June  30,  1916 $1, 065,  201. 85 

Per  cent  complete,  June  30,  1916 73 

Appropriation  for  fiscal  year  1917,  total $323, 000 

Allotment  for  construction,  fiscal  year  1917 $254,  OCX) 

Estimated  per  cent  complete,  June  30, 1917 90 

Announced  construction  charges  per  acre $31,  $45,  $55,  $60 


Appropriation,  fiscal  year  1916 $128, 000 

Expenditure    during    fiscal    year, 
chargeable    to    1916    appropria- 
tion- 
Disbursements  $87, 978.  37 

Transfers 10, 605. 98 

$98,  584. 85 


Registered   liabilities   chargeable   to   1916 
appropriation 14,  454.  53 


$113, 038. 88 


Unencumbered  balance,  July  1,  1916 14.961.12 
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Repayments : 

Construction  charges — 

Accrued  to  June  80,  1916 $158. 601. 80 

Collected  to  June  30,  1916 $141, 488. 74 

Uncollected,   June  80,   1916 $12,068.06 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $152, 788. 91 

Collected  to  June  30,  1916 $140, 530. 54 

Uncollected,   June   30,    1916 $12, 258. 37 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916—  3,000 

Drains  built  to  June  30,  1916— 

Open feet—  11, 890 . 

Closed do 19, 910 

Total 81, 800 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916.  870 

Estimated  acreage  to  be  protected  by  authorized  system 5, 200 

Expended,  to  June  30,  1916,  on  drainage  works,  completed 

and  uncompleted $57, 871. 66 

HISTOBY  OF  CONSTBUCTION  AKD  ENGIKEEBING  FEATXTBES. 

ORIGIN  OF  PROJECT. 

The  Carlsbad  project  had  its  inception  in  a  private  enterprise  be- 
gun in  1888,  when  a  small  diversion  dam  was  Diiilt  on  Pecos  River, 
near  the  present  site  of  the  Avalon  Dam,  to  divert  water  for  the  irri- 
gation of  lands  near  La  Huerta,  about  6  miles  from  Carlsbad.  This 
irrigation  system  was  enlarged  and  storage  facilities  in  lakes  Mc- 
Millan and  Avalon  were  provided,  so  that  in  1904  about  13,000  acres 
of  land  were  irrigated.  In  October,  1904,  however,  an  unusual  flood 
carried  away  the  dam  at  Avalon  and  greatly  damaged  the  distribu- 
tion system  then  in  use.  The  Pecos  Irrigation  Co.,  which  controlled 
the  system  at  that  time,  was  unable  to  repair  the  damage  in  a  satis- 
factory maimer  and  place  the  delivery  of  water  on  a  permanent 
basis.  The  construction  of  temporary  works  was  begun,  but  they 
were  carried  away  by  floods,  and  the  Government  was  requested  to 
acquire  the  rights  of  this  company  and  establish  a  permanent  irriga- 
tion system  that  would  be  satisfactory  to  the  settlei-s. 

A  consulting  board,  consisting  of  Messrs.  W.  H.  Sanders,  G.  Y. 
Wisner,  Morris  Bien,  B.  M.  Hall,  and  W.  M.  Reed,  met  at  Carlsbad  on 
Au^st  28,  1905,  and  after  consideration  of  the  conditions  on  the 
project  recommended  that  $600,000  of  the  reclamation  fund  be 
allotted  for  the  purchase  and  repair  of  the  system  of  the  Pecos  Irri- 

fation  Co.,  $160,000  being  specified  as  the  purchase  price.  It  was 
iirther  recommended  that  all  construction,  except  the  rebuilding  of 
Avalon  Dam,  should  be  done  by  Government  forces.  The  recom- 
mendations of  the  board  were  approved  by  the  Secretary  of  the 
Interior  on  November  28,  1905.  The  Pecos  Irrigation  Co.  agreed  to 
accept  $160,000  for  its  rights  and  property,  and  after  title  was  ex- 
amined and  perfected,  construction  of  the  project  was  authorized  by 
the  Secretary  of  the  Interior  February  24, 1906. 

The  work  found  to  be  necessary  to  make  the  project  a  success  con- 
sisted of  the  following:  The  construction  of  the  east  embankment 
of  McMillan  Reservoir  to  separate  the  reservoir  from  the  cavernous 
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gypsum  formation  along  the  east  shore ;  the  reconstruction  of  the  west 
emoankment  and  a  new  head-gate  structure;  rebuilding  the  Avalon 
Dam  as  a  substantial  structure,  with  a  core  wall  extending  to  bed- 
rock; the  construction  of  new  controlling  works  at  spillwaj^  No.  1: 
and  a  new  head-gate  structure;  the  reconstruction  and  repairing  or 
the  entire  system  of  canals  and  laterals,  installing  new  head  gates, 
storm  gates,  and  lateral  gates  of  reinforced  concrete  for  the  canal 
system;  repairing  the  concrete  aqueduct  across  the  Pecos  River; 
building  the  reinforced-concrete  inverted-syphon  across  Dark  Can- 
yon; and  reconstructing  the  Black  River  Canal.  The  Black  River 
Canal  forms  a  separate  system  and  takes  water  by  direct  diversion 
from  Black  River. 

m'miLLAN  RESERVOIR. 

The  main  storage  reservoir  of  the  Pecos  Irrigation  Co.  was  Lake 
McMillan.  The  works  were  constructed  in  1898-94r.  The  reservoir 
was  formed  by  a  dam  1,686  feet  long  and  52  feet  high  across  the 
channel  of  the  Pecos  River,  and  the  w^  embankment,  5,200  feet  long 
with  a  maximum  height  of  18.8  feet,  was  built  across  low  ground  l| 
miles  west  of  the  main  dam. 

During  a  period  of  extreme  high  water,  on  June  15, 1894,  the  face 
of  the  main  dam  showed  a  settlement  that  seemed  very  dangerous, 
and  an  emergency  spillway  was  made  in  the  west  embankment.  Later 
the  section  was  reduced  to  the  natural  ground  surface,  thereby  doing 
away  with  the  storage  that  was  due  to  a  mile  of  embankment.  This 
channel  was  used  as  a  spillway  for  10  years,  the  water  returning  to 
the  river  channel  two  miles  below.  The  channel  was  in  earth,  and 
during  flood  in  June,  1903,  the  cut  back  was  extended  nearly  to  the 
reservoir  rim,  making  it  absolutely  necessary  to  close  the  spillway. 
This  was  accomplished  during  the  winter  of  1903-4  by  rebuilding 
this  ijortion  of  the  west  embankment.  Spillway  No.  2  was  built  at 
this  time  through  a  limestone  and  conglomerate  formation  located  at 
the  southeast  end  of  the  west  embankment. 

On  October  2, 1904,  extreme  high  water  again  threatened  the  main 
dam,  and  a  breach  was  made  through  the  new  portion  of  the  west 
embankment  by  explosives.  During  the  flood  about  80,000  cubic  feet 
per  second  was  discharged  through  this  opening  and  the  other  spill- 
ways.   The  break  or  washout  was  about  1,600  feet  long. 

From  September,  1908,  to  January,  1909,  the  outlet  works  and  the 
west  embankment  were  reconstructed.  The  east  embankment  was  also 
constructed  at  this  time. 

The  new  head-^ate  structure  is  of  reinforced  concrete,  and  is  ijro- 
vided  with  five  4  by  8  foot  openings.  The  gates  installed  at  this  time 
were  of  timber  and  are  operated  from  above  by  a  6-horsepower 
gasoline  engine. 

The  west  embankment  was  repaired  bjr  contract.  The  repaired 
portion  was  1,600  feet  long,  with  a  crest  width  of  6  feet  and  top  ele- 
vation of  3,266.6,  or  10  feet  below  the  remainder  of  the  embankment; 
this  was  built  low  to  provide  for  an  emergencv  spillway. 

The  east  embankment  was  constructed  by  Government  forces.  This 
embankment  is  4,000  feet  long  and  originally  had  a  crest  width  of  8 
feet  at  elevation  3,268.5,  a  maximum  height  of  19  feet,  back  slope  of 
1^  to  1  and  a  water  slope  of  2  to  1,  liprapped  2  feet  thick. 
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The  flood  of  July,  1911,  overtopped  the  low  portion  of  the  west 
embankment,  which  had  purposely  been  left  low,  and  caused  a  break 
about  600  feet  long;  the  east  embankment  was  also  overtopped  and 
some  damage  done  to  the  rear  slope. 

The  old  spillway  channel  had  cut  back  nearly  to  the  west  embank- 
ment, making  it  necessary  to  avoid  further  spillage  at  this  point. 
The  break  was  permanently  closed  during  1911-12  and  brougnt  up 
to  the  same  elevation  as  the  remainder  of  the  embankment,  3,276.6, 
and  a  new  spillway  provided  farther  north  by  removing  part  of  the 
old  embankment  and  protecting  the  end  thereof  by  heavy  riprap 
and  a  training  dike  1,300  feet  long  to  deflect  spilled  water  away  from 
the  rear  of  the  embankment.  The  east  embauKment  was  also  rebuilt. 
The  crest  was  widened  to  12  feet  and  the  height  increased  from  eleva- 
tion 3,268.5  to  3,273.  The  height  of  the  main  dam  was  also  increased 
from  3,276.6  to  3,280  at  this  time- 

Capacity  surveys^  McMillan  Reservoir. — ^The  silt  survey  of  1904 
was  made  by  the  United  States  Geological  Survey  at  a  time  when 
the  reservoir  was  empty.  The  survey  was  accomplished  by  taking 
borings  300  feet  apart  on  a  series  of  parallel  lines  located  at  mtervals 
of  one-fourth  mile.  The  actual  depth  of  the  silt  deposits  was  meas- 
ured, and  the  location  of  the  original  ground  surface  was  determined 
by  the  change  in  the  character  of  the  material  or  the  presence  of 
vegetable  matter. 

The  survey  of  1911  was  also  made  at  a  time  when  the  reservoir 
was  empty.  This  was  a  transit  and  stadia  survey ;  a  topographical 
map  was  made  and  the  actual  capacity  was  worked  out  by  measuring 
the  areas  included  by  the  various  contours. 

The  survey  of  May,  1915,  was  made  with  the  reservoir  full  of  water. 
The  survey  of  the  submerged  portion  was  made  from  a  motor  boat, 
which  was  run  on  a  series  of  parallel  lines  located  at  intervals  of 
330  feet.  The  motor  boat  was  kept  on  line  by  signalmen  on  either 
shore,  and  located  at  frequent  intervals  by  observing  "  cut-in  "  signals 
with  a  sextant.  Soundings  were  taken  at  mtervals  of  one-half  minute, 
or  about  300  feet.  The  northern  end  of  the  reservoir  was  sufficiently 
silted  up  to  permit  of  the  topography  being  taken  with  transit  and 
stadia.  A  topographical  map  was  made  and  the  capacity  of  the 
reservoir  computed  therefrom. 

Capacitie%  and  areat  submerged,  McMillan  Reservoir. 


Dftta. 


of  flow  line. 


18M> 

August.  1904 — 
November,  1910 

llay.1915 

Do 


3,386.6 
3,366.6 
3,366.6 
3,366.6 
3,368.6 


Oftpacity. 


Atft4ttt. 
82,644 
62,000 
44,000 
88,600 
61,600 


Are*  sab- 
merged. 


Acru. 
8,881 
7,100 


6,600 
7,800 


1  Orlgfaul  sorrey  was  made  in  1801  and  the  reservoir  was  first  used  in  1804.    Pressnt  flow  Une  Is  at  ele- 
vation 3,368.6  and  flood  line  at  3,373.6. 

The  above  table  indicates  a  total  loss  in  capacity  of  64  per  cent 
in  a  period  of  21  years,  or  an  average  annual  rate  of  silting  of  2.6 
per  cent.    It  is  doubtful,  however,  if  the  annual  rate  of  silting  can 
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be  determined  even  approximately,  as  it  has  been  demonstrated  that 
one  flood  of  several  days'  duration  will  carry  and  deposit  as  much 
silt  as  several  years  of  normal  flow. 

Reservoir  losses. — A  study  of  the  leakage  from  Lake  McMillan 
through  strata  of  gypsum,  was  made  by  Mr.  W.  M.  Reed  during 

In  June,  1916,  a  study  was  made  of  the  losses  by  seepage  and  evap- 
oration^ from  the  McMillan  and  Avalon  Reservoirs,  with  a  view  of 
determining  the  amount  of  McMillan  seepage  intercepted  at  Avalon. 
The  study  is  based  on  the  monthly  storage  records,  the  river  flow  as 
measured  at  the  Daytoi^  g&gii^g  station  above  McMillan,  the  evapora- 
tion from  both  reservoirs,  and  the  canal  draft.  Months  during  which 
the  quantities  were  affected  by  side  inflow  or  spillage  at  either  reser- 
voir were  omitted.  The  average  annual  seepage  loss  from  the  Mc- 
Millan Reservoir  for  the  years  1912,  1913,  1914,  and  1916  is  about 
140,000  acre- feet.  The  study  shows  the  average  annual  inflow  into 
the  Avalon  Reservoir  from  this  source  to  be  about  100,000  acre- feet, 
or  a  continuous  flow  of  about  140  cubic  feet  per  second.  The  differ- 
ence of  40,000  acre- feet  represents  the  total  seepage  losses  in  the  res- 
ervoir system.  The  average  annual  flow  of  the  Pecos  River  and  tribu- 
taries above  the  McMillan  Reservoir  for  the  above  years,  deducting 
evaporation,  is  about  342,500  acre- feet.  By  dividing  the  average  an- 
nual seepage  loss  in  both  reservoirs  by  this  amount  the  loss  by  seepage 
is  shown  to  be  about  12  per  cent  of  the  river  flow. 

The  conclusions  arrived  at  in  the  study  are  borne  out  by  a  series 
of  meter  measurements  taken  above  Avalon  during  periods  when  the 
flow  was  not  affected  by  side  inflow  or  spillage. 

The  early  heavy  seepage  losses  through  a  cavernous  gypsum  forma- 
tion along  the  east  shore  of  the  McMillan  Reservoir  have  been  largely 
cut  off  by  the  east  embankment.  There  still  remains  a  long  stretch 
of  the  gypsum  formation  along  the  upper  east  shore  of  the  reservoir. 
It  is  probable  that  most  of  the  present  seepage  is  through  this  forma- 
tion. The  seepage  losses  in  the  Avalon  Reservoir  are,  as  far  as 
known,  small.  The  formation  is  limestone  in  regular  and  close- 
fitting  layers  and  not  liable  to  seepage. 

AVALON  DAM. 

The  first  Avalon  Dam  was  built  by  the  Pecos  Irrigation  &  Devel- 
opment Co.  near  the  site  of  the  present  dam  during  the  winter  of 
1889-90.  This  was  a  rock-fill  dam,  with  a  blanket  of  earth  on  the 
water  slope.  The  maximum  height  was  46  feet.  This  dam  was 
completely  destroyed  on  August  6,  1893. 

The  new  dam  was  constructed  during  the  winter  of  1893-94.  The 
new  structure  was  1,380  feet  long,  with  a  maximum  height  of  50  feet. 

The  flood  of  1904,  which  made  it  necessary  to  provide  an  emer- 
gency spillway  for  the  McMillan  Reservoir  by  dynamiting  the  w«st 
embankment,  caused  a  breach  450  feet  long  at  the  highest  point  of 
the  Avalon  Dam  and  totally  destroyed  and  swept  away  the  timber 
head-gate  structure  and  the  controlling  works  of  spillway  No.  1. 

Present  Avalon  Dam. — ^The  present  Avalon  Dam  was  built  on  the 
site  of  the  old  dam  at  the  head  of  the  main  canal,  6  miles  above  Carls- 
bad, a  portion  of  the  old  dam  being  utilized  in  the  new  structure.  In 
March,  1906,  specifications  for  the  construction  of  this^dam^were 
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prepared  and  advertisement  issued  inviting  proposals.  No  pro- 
posals, however,  were  received,  and  on  April  18  authority  was 
STanted  for  the  construction  of  this  feature  by  Government  forces. 
Preparatory  work  was  begun  at  the  dam  May  1,  and  actual  con- 
struction was  commenced  June  1,  1906,  and  completed  in  Novem- 
ber, 1907.  A  change  in  design  was  made  after  construction  was 
begun,  a  concrete  core  wall  to  bedrock  being  substituted  for  steel 
sheet  piling  on  the  west  bank  of  the  river,  where  bowlders  prevented  • 
the  satisfactory  placing  of  the  piling.  The  Avalon  Dam  is.  an  earth 
and  rock  fill  structure  60  feet  in  height  above  river  bed  and  1,380  feet 
long.  The  width  across  the  top  is  43  feet.  The  reinforced  concrete 
head-gate  structure  for  the  canal  outlet  was  built  in  1907. 

The  following  new  construction  work  was  done  by  Government 
forces  from  September,  1911,  to  June,  1912,  in  accordance  with 
recommendations  contained  in  Board  of  Engineers  report  of  Decem- 
ber 7, 1911: 

SvUlway  No.  i.— No.  1  spillway  was  abandoned  as  a  controlled 
spillway  and  rebuilt  to  form  an  overflow  spillway.  The  old  walk 
aoove  the  gates  was  removed,  and  the  89  spaces  between  the  concrete 
piers,  which  were  formerly  occupied  by  the  emergency  gates,  were 
walled  up  with  reinforced  concrete  slabs  13  inches  thick.  The  crest 
of  the  new  spillway  is  233  feet  long  and  at  elevation  3,178. 

In  the  fore  bay  above  spillway  No.  1  two  vertical  cylinder  gates 
8  feet  high  and  21  feet  in  diameter  were  installed.  The  fates  are 
78  feet  apart  and  a  steel  footbridge  connects  them  with  ttie  canal 
head-gate  structure.  Each  gate  is  set  between  three  concrete  piers 
and  is  held  in  place  by  guides  anchored  into  the  piers  and  runners 
riveted  to  the  gates.  The  operating  platforms  are  built  on  top  of 
the  piers,  about  20  feet  above  the  gate  seats.  The  lifting  machinery 
is  operated  by  a  small  water  turbine,  one  for  each  gate,  set  in  a 
chamber  between  the  walls  of  ppillway  No.  1  and  the  nearest  pier; 
counterweights  at  each  pier  assist  in  operating  the  gates.  Water  is 
discharged  through  two  tunnels,  one  of  which  is  97  feet  long  and 
the  other  103  feet  long.  The  tunnels  are  lined  with  reinforced  con- 
crete and  are  vertical  at  the  gate  seats,  changing  to  horizontal  about 
20  feet  below ;  the  minimum  cross-sectional  area  of  each  is  227  square 
feet. 

Spillway  No.  i.—A.  concrete  overflow  dam  was  built  at  spillway 
No.  2.^  The  dam  is  of  two  distinct  types,  separated  by  a  pier  near 
the  middle.  The  part  east  of  the  division  pier  is  a  gravity  dam ;  the 
west  portion  is  composed  of  a  cut-off  wall  5  feet' thick  to  bedrock, 
and  is  protected  by  two  concrete  steps  with  treads  9  and  10  feet  long 
and  risers  7.5  feet  high.  A  concrete  apron  30  feet  long  was  built 
below  the  lower  toe  of  the  dam.  The  dam  forms  an  overflow  spill- 
way, with  a  crest  length  of  393  feet  at  elevation  3,178,  and  conforms 
to  the  circumference  of  a  circle  of  250  feet  radius :  it  contains  5,521 
cubic  yards  of  cohcrete. 

The  height  of  the  dam  and  the  concrete  head  wall  at  the  east 
end  was  increased  from  elevation  3,188  to  3,192.  An  earth  dike  was 
built  on  top  of  the  dam  and  the  water  slope  faced  with  a  thin  layer 
or  reinforced  concrete  tied  to  the  core  wall  with  grouted  bars. 

The  concrete  wall  at  the  lower  toe  of  the  dam  was  extended,  and 
a  blanket  of  concrete  placed  on  the  cap  rock  below  spillway  No!  1. 
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DISTRIBUTION  8T8TE1C 

Shortly  after  the  purchase  of  the  project  by  the  United  States 
Reclamation  Service,  surveys  were  made  of  the  main  canal  and 
lateral  system. 

The  canal  was  very  irregular  in  section  and  profile,  and  was  not 
provided  with  an  upper  bank,  the  water  surface  varying  in  width 
from  50  to  1,000  feet. 

The  concrete  flume  or  aqueduct  crossing  the  Pecos  River  was 
built  in  1903  by  the  Pecos  Irrigation  Co.  at  a^  cost  of  $52,053.82. 
The  material  on  which  the  piers  are  founded  is  a  poor  grade  of 
limestone.  The  footing  area  of  the  piers  was  8  by  25  feet,  and  under 
full  load  the  pressure  was  about  16  tons  per  square  foot.  The  nor- 
mal pressure  and  that  exerted  by  the  flood  of  October  2,  1904,  caused 
the  tnree  river  piers  to  sink  bodily  from  0.2  to  0.6  of  a  foot,  throwing 
the  structure  out  of  shape  and  causing  large  cracks  in  the  super- 
structure. 

The  water  in  the  old  canal  was  carried  across  Dark  Canyon  in  a 
large  shallow  lake  that  was  formed  by  an  earth  embanbnent  at 
the  lower  end  of  the  canyon.  Dark  Canyon  is  usually  dry,  but  is  sub- 
ject to  occasional  large  floods.  The  spillways  and  the  greater  por- 
tion of  the  embankment  were  destroyed  during  a  large  flood  in  Octo- 
ber, 1904. 

The  work  of  rebuilding  the  main  canal  and  installing  new  lateral 
head-gate  structures  of  reinforced  concrete,  repairing  the  concrete 
flume  across  the  Pecos  River,  and  constructing  the  Dark  Canyon 
siphon  was  done  by  Government  forces  from  April,  1906,  to  October, 
1908. 

The  main  canal  was  re^aded  and  a  new  upper  bank  built  through- 
out and  six  overflow  spillways  of  concrete  were  built  in  the  lower 
bank  to  relieve  the  canal  of  flood  waters.  A  large  amount  of  repair 
work  was  done  on  the  lateral  system,  30  new  lateral  head  gates  of 
concrete  were  constructed,  and  a  great  many  wooden  farm  head 
gates,  checks,  and  division  boxes  were  replaced  with  concrete. 

Canal  lirdng, — About  8  miles  of  the  main  canal  at  the  extreme 
southern  end  of  the  project  are  located  through  a  gypsum  district, 
where  the  formation  is  bedded  gypsum  sand  interstratified  with 
layers  of  gypsum  ledges.  The  water  losses  in  this  stretch  have  been 
unduly  large,  both  prior  to  and  during  the  time  the  Reclamation 
Service  has  been  operating  the  project,  and  considerable  damage  has 
been  caused  to  lands  lying  adjacent  to  the  canal. 

From  1912  to  1915,  7.2  miles  of  the  southern  end  of  the  canal  were 
lined  with  concrete.  The  base  width  of  the  lined  section  varies  from 
10  to  12  feet;  the  thickness  of  the  lining  is  0.2  of  a  foot  and  the 
height  4  feet,  with  an  allowance  of  6  inches  for  free-board ;  the  side 
slopes  are  li  to  1. 

The  earth  canal  section  had  to  be  narrowed  from  an  average  bot- 
tom width  of  15  feet  to  10  and  12  feet.  The  earth  forming  the  side 
slopes  was  well  compacted  before  the  final  trimming  was  begun. 
About  one-half  of  the  final  trimming^  was  done  with  shovels  and  the 
remainder  with  a  large  trimming  knife,  which  was  slid  and  worked 
down  the  slope  on  l^-inch  T  irons  previously  set  true  to  slope  and 
at  intervals  of  10  feet  by  the  template  crew.    The  trimming  knife 
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consisted  of  a  steel  blade  12  feet  long,  well  braced  to  prevent  bending 
and  was  equipped  with  three  pipe  handles  so  arranged  that  the  tool 
could  be  operated  easily  from  the  canal  banks  by  a  crew  of  six  men. 
The  use  of  this  tool  resulted  in  a  considerable  saving. 

Gravel  was  hauled  ftt)m  Black  River,  a  distance  of  about  8  miles, 
and  cement  from  Loving,  about  3  miles.  Two  Smith  mixers  were 
used ;  these  were  of  6  cubic  feet  capacity  and  were  operated  by  gaso- 
line engines.  The  mixer  was  moved  200  feet  at  a  time  to  gravel  piles 
previously  placed.  Concrete  was  dumped  through  chutes  on  the 
canal  bottom  and  hauled  in  wheel  barrows  a  maximum  distance  of 
100  feet  each  way.  Forms  for  the  side  slopes  consisted  of  open 
squares  6  feet  long,  with  a  height  and  thickness  equal  to  that  of  the 
finished  lining.  Concrete  was  placed  on  the  slopes  first;  this  was  a 
dry  mix  and  was  well  tami)ed  as  it  was  placed.  The  bottom  was  placed 
last;  this  was  a  comparatively  wet  mix.  All  concrete  was  hand  fin- 
ifidied  with  steel  trowels. 

Expansion  jointe  three-eighths  of  an  inch  wide  consisting  of  a 
special  felt  material  with  asphaltum  filler  placed  at  intervals  of 
50  feet  were  used  on  about  one-third  of  the  lining.  Cracks,  oc- 
curring at  intervals  of  about  26  feet,  extend  across  the  section,  with 
a  few  additional  cracks  on  the  side  slopes.  The  cracks  occur  at  about 
the  same  intervals  on  all  the  lining,  except  that  on  the  section  where 
expansion  joints  were  used  the  cracks  extending  across  the  section 
usually  occur  at  the  joints.  Practically  all  of  uie  cracks  are  small 
and  hardly  discernible  during  the  irrigation  season. 

Repair  of  jlume. — ^The  concrete  flume  across  the  Pecos  River  was 
repaired  as  lollows:  The  footing  area  of  the  three  river  piers  was 
increased  from  8  by  25  feet  to  16  oy  25  feet.  This  was  accomplished 
by  widening  the  piers  4  feet  on  each  side,  the  concrete  extending  from 
bedrock  to  the  arch  ring.  A  rupture  in  the  arch  ring  was  repaired 
and  the  flume  lengthened  25  feet  at  each  end ;  in  addition  a  curtain  wall 
of  concrete  extending  to  bedrock  was  built  at  each  end  to  prevent  the 
washing  out  of  the  adjoining  fills. 

Dark  Canyon  siphon, — ^The  Dark  Canyon  siphon  is  of  reinforced 
concrete,  6  feet  in  diameter  and  400  feet  long.  The  maximum  pressure 
head  is  20.5  feet  and  a  blow-off  valve  was  placed  at  the  low  point. 
The  head  utilized  by  the  siphon,  2.6  feet,  was  obtained  by  regrading 
the  canal  and  concentrating  the  surplus  fall  at  this  point.  The  canal 
banks  at  both  ends  of  the  siphon  are  carried  around  the  head  walls 
and  riprapped  to  prevent  cutting. 

Black  kiver  Canal  System.— The  Black  River  Canal  system,  as 
formerly  operated  by  the  Pecos  Irrigation  Co.,  was  supplied  directly 
by  the  main  canal,  which  was  carried  across  Black  River  by  means 
of  a  timber  flume.  The  flume  rotted  awi^  early  in  the  history  of  the 
project  and  has  never  been  replaced.  Instead  a  low  concrete  dam 
about  70  feet  long  and  from  2  to  4  feet  high  has  been  built  across  the 
river  about  one-half  mile  below  the  flume,  and  from  this  a  new  canal 
about  3  miles  long  has  been  constructed,  joining  one  of  the  larger 
laterals  from  the  old  canal  on  higher  ground.  The  water  from  the 
old  canal  was  dropped  into  the  river  at  the  old  flume  crossing  and 
taken  out  by  the  new  canal.  About  9  second-feet  of  water  obtained 
from  Black  River  are  thus  rendered  available  in  addition  to  the 
amount  carried  by  the  main  canal.  As  far  as  can  be  ascertained,  the 
main  canal  south  oi  Black  River  has  been  used  very  little.  i^@(3^Qle 
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The  Black  Kiver  Canal  was  reconstructed  by  the  United  States 
Reclamation  Service ;  the  work  was  begun  in  March,  1906,  and  com- 
pleted two  months  later,  water  being  delivered  on  May  22,  1906. 
About  6  miles  of  canal  were  reconstructed  and  a  concrete  lining  was 
placed  in  the  canal  for  4,000  feet  below  the  heading. 

The  main  canal  for  the  6  miles  immediately  north  of  Black  Kiver 
is  through  an  extremely  leaky  gypsum  formation.  The  new  Black 
River  supply  ditch  taps  the  main  canal  about  8^  miles  north  of 
Black  River,  and,  following  a  more  direct  and  favorable  location 
than  the  old  canal,  discharges  into  Black  River  immediately  above 
the  dam.  The  new  supply  diteh  was  built  from  May,  1907,  to  Feb- 
ruary, 1908.  The  first  11,640  feet  are  through  a  gypsum  formation 
and  are  lined  with  concrete;  better  material  is  then  reached  and 
7,043  feet  are  in  earth  section.  The  drop  into  Black  River  is  made 
through  a  concrete-lined  section  290  feet  long. 

The  original  capacity  of  the  Black  River  supply  ditch  was  about 
20  second-feet.  From  August  to  October,  1909,  the  capacity  of  the 
ditch  was  increased  to  40  second-feet.  This  was  accomplished  by 
increasing  the  height  of  the  concrete  lining  and  enlarging  the  earth 
section. 

BOABD  MEETn^aS. 

Board  meetings  affecting  construction  on  the  Carlsbad  project 
since  its  inception,  with  dates  and  personnel,  are  as  follows : 

December  15,  1904,  B.  M.  Hall  and  W.  M.  Reed,  preliminary  re- 
port on  the  condition  of  the  project. 

February  16,  1905,  W.  H.  Sanders,  B.  M.  Hall,  and  W.  M.  Reed, 
preliminary  report. 

August  31,  1905,  W.  H.  Sanders,  George  Y.  Wisner,  Morris  Bien. 
B.  M.  Hall,  and  W.  M.  Reed,  report  recommended  that  $600,000  ot 
the  reclamation  fund  be  allotted  for  the  purchase  and  repair  of  the 
system  of  the  Pecos  Irrigation  Co.,  $150,000  being  specified  as  the 
purchase  price. 

December  7,  1911,  D.  C.  Henny  and  Louis  C.  Hill,  report  on  flood 
damage  Avalon  Reservoir;  also  recommendations  concerning  con- 
struction of  cylindrical  gates  and  circular  spillway  No.  2. 

September  5,  1914,  D.  W.  Murphy,  L.  E.  Foster,  W.  B.  Wilson, 
and  Scott  Etter,  admission  of  lands  under  second  unit  and  recom- 
mendations for  canal  lining  and  drainage  works. 

June  11,  1915,  D.  C.  Henny,  Louis  C.  Hill,  and  E.  H.  Baldwin, 
flood  damages  McMillan  Reservoir  and  distributing  system;  recom- 
mendations concerning  McMillan  spillways  and  extension  to  Dark 
Canyon  siphon. 

May  3,  1916,  F.  E.  Weymouth,  D.  C.  Henny,  R.  F.  Walter,  and 
L.  E.  Foster,  Pecos  River  water  supply,  silt  studies,  and  McMillan 
spillways. 

CONSTBUCTION  DUBINQ  FISCAL  YEAR. 

McMiUan  Reservoir. — On  April  18,  1915,  a  large  flood  on  the 
Pecos  River  overtopped  the  east  embankment  of  the  McMillan  Res- 
ervoir, causing  several  breaks  and  badly  eroding  the  outer  slope. 
The  channel  of  the  new  No.  3  spillway  around  the  north  end  of  the 
west  embankment  was  badly  eroded  to  within  the  reservoir  rim,  mak« 
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ins  it  necessary  to  permanently  close  it.  The  east  embankment  was 
rebuilt  and  repaired.  This  required  the  placing  of  19,650  cubic 
yards  of  earth  and  3,050  cubic  yards  of  riprap.  The  west  embank- 
ment was  extended  2,400  feet  and  spillway  No.  3  permanently  closed; 
15,809  cubic  yards  of  earth  and  1,211  cubic  yards  of  riprap  were 
placed.  The  five  wooden  headgates  at  the  McMillan  Reservoir  were 
replaced  with  cast-iron  gates.  On  account  of  the  necessity  of  in- 
stalling the  new  gates  and  passing  the  river  in  a  space  only  34  feet 
wide^  considerable  difficulty  was  experienced  on  this  work.  Surveys 
and  mvestigations  to  increase  the  spillway  capacities  of  the  McMil- 
lan Reservoir  were  begun. 

Distributing  system. — On  April  16, 1915,  a  flood  occurred  in  Dark 
Canyon  and  Hackberry  Draw,  the  peak  of  the  run-off  being  esti- 
mated at  40,000  to  50,000  second-feet.  The  water  from  the  two 
sources  overtopped  portions  of  the  canal  banks  and  caused  consider- 
able damage.  The  outlet  structure  of  the  Dark  Canyon  siphon  and 
about  75  feet  of  the  connecting  canal  were  destroyed.  The  Santa  Fe 
Railroad  bridge  crossing  DarK  Canyon,  below  the  siphon,  was  also 
washed  out  at  this  time. 

The  discharge  area  of  Dark  Canyon  was  increased  by  extending 
the  siphon  200  feet.  The  work  involved  the  excavation  of  1,550  cubic 
yards  of  rock  and  indurated  material,  3,487  cubic  yards  of  backfill, 
and  the  placing  of  240  cubic  yards  of  concrete,  15,394  pounds  of  steel 
reenf orcement,  and  324  square  yards  of  paving.  The  siphon  is  now 
600  feet  long;  the  extension  is  of  the  same  general  dimensions  as  the 
older  portion,  except  at  the  outlet  end  where  the  last  40  feet  is  a 
transition  section,  changing  from  6  feet  circular  to  9  feet  square. 
The  siphon  was  originally  built  in  1906;  samples  taken  in  1916 
showed  an  excellent  quality  of  concrete. 

Lateral  and  farm  headgates  were  built  to  serve  the  lands  admitted 
under  the  second  unit;  in  addition  a  reenf orced  concrete  siphon 
crossing  the  Pecos  River  about  1^  miles  below  the  Avalon  Reservoir 
and  155  linear  feet  of  No.  96  Hess  flume  were  constructed  to  serve 
new  lands  west  of  the  river.  The  barrel  of  the  siphon  is  875  feet 
long  and  is  21  inches  square  on  the  inside,  with  comer  shoulders  of 
4  square  inches.  The  maximum  pressure  head  is  28.5  feet,  the  fric- 
tion and  velocity  heads  3.15  feet,  and  the  capacity  11  cubic  feet  per 
second.  The  banks  of  the  river  where  the  siphon  crosses  are  steep 
and  composed  of  a  light  soil,  so  that  deep  cuts  were  necessary.  The 
river  bottom  is  composed  of  gravel.  In  building  the  siphon  consider- 
able pumping  was  necessary ;  4,216  cubic  yards  of  material  were  ex- 
cavated, 3,945  cubic  yards  backfilled,  and  296  cubic  yards  of  concrete 
and  21,566  pounds  of  steel  reenforcement  placed. 

The  Black  River  Canal  was  lined  with  concrete  0.2  of  a  foot  thick 
for  a  distance  of  12,650  feet.  The  first  1,600  feet  have  a  base  width 
of  6  feet,  and  the  remainder  a  base  width  of  3  feet.  The  methods  of 
construction  were,  in  general,  similar  to  those  used  in  lining  the  main 
canal ;  6,068  cubic  yards  of  material  were  excavated,  and  19,074  square 
yards  of  concrete  placed. 

About  4,000  feet  of  the  upper  portion  of  the  Black  River  Canal 
were  lined  with  concrete  in  1906.  During  the  last  few  years  this 
stretch  has  given  considerable  trouble,  and  the  lining  has  failed  in 
many  places.  About  1,785  feet  of  the  more  troublesome  portion  have 
been  lined  with  Hess  metal  flume  No.  108.    The  flume  is  supported  on 
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timber  carriers  10  feet  long  and  4  inches  square,  the  ends  of  which  are 
supported  on  low  concrete  pedestals;  7,610  board  feet  of  timber  and 
66  cubic  yards  of  concrete  were  placed. 

Drainage  system. — Open  drainage  ditches  and  tile  drains  were  con- 
structed as  follows:  Open  drain  D,  6,825  feet  long;  average  depth, 
10.5  feet ;  excavation,  class  No.  1, 43,965  cubic  yards ;  class  No.  3, 4,901 
cubic  yards.  Open  drain  B,  to  June  30, 1916,  5,075  linear  feet;  aver- 
age depth,  10.5  feet;  excavation,  class  No.  1,  34,435  cubic  yards;  not 
completed.  Closed  drain  D-1,  average  depth,  9  feet;  3,750  feet  of 
15-inch  tile;  660  feet  of  12-inch  tile;  excavation,  5,471  cubic  yards; 
back  fill,  6,228  cubic  yards.  Drain  D-l  begins  at  the  upper  end  of 
open  drain  D.  The  material  in  the  closed  drain  was  excavated  with 
a  size  00  Austin  trenching  machine,  operated  by  a  36-horsepower 
gasoline  engine ;  backfilling  was  done  by  teams. 

A  Monigan  drag-line  excavator,  with  a  capacity  of  1  cubic  yard, 
which  was  oj^rated  by  a  45-horsepower  gasolme  engine,  was  used  on 
the  open  drams. 

SEEPAGE  AND  BBAIKAaK 

Losses  in  about  7  miles  at  the  lower  «id  of  the  southern  canal  have 
been  reduced  to  a  minimum  as  a  result  of  lining  the  section  with 
concrete.  It  was  determined  by  careful  measurements  in  this  stretch 
of  canal  that  the  loss  was  negligible.  'The  loss  in  the  sections  through 
gravel,  conglomerate,  and  earth  were  apparently  about  the  same  as  m 
Termer  years.    The  losses  in  the  lateral  system  are  large. 

Seepage  conditions  in  the  gypsum  area  around  the  town  of  Loving 
are  much  improved  over  last  season  by  reason  of  the  completion  of 
about  7  miles  of  canal  lining.  A  considerable  acreage  along  the  main 
canal,  which  was  badly  seeped  and  totally  unfit  for  crops,  is  greatly 
improved  in  condition  and  a  part  of  it  was  under  crop  this  season. 
It  IS  hoped  that  the  concreting  of  two  leaky  laterals  in  this  district 
will  reduce  greatly  the  amount  of  drainage  estimated  for  the  area. 
Open  drain  D,  dug  through  an  area  3  miles  east  of  Loving,  has 
resulted  in  lowering  the  water  table  several  feet;  and  the  completion 
of  closed  drain  D-l,  which  has  been  built  to  drain  a  small  area  beyond 
the  influence  of  this  open  drain,  will  afford  adequate  protection  for 
several  hundred  acres  of  seeped  land  in  that  area.  In  the  Otis  area, 
where  two  tile  drains  have  already  been  constructed,  the  need  for 
additional  drainage  has  been  apparent  for  some  time.  In  this  dis- 
trict open  drain  B  is  under  construction.  In  a  small  ar^a  east  of  Otis 
the  water  table  has  risen  rapidly  during  the  season  of  1916.  Studies 
to  determine  the  elevation  of  around  water  and  the  location  for  a 
drain  have  been  completed  in  ttiis  area.  On  account  of  seepage  513 
acres  of  land  have  been  suspended  from  time  to  time  from  the  pay- 
ment of  water-right  charges.  Two  hundred  and  eighty  acres  of  this 
land  were  restor^  for  payments  in  June,  1916. 

ECONOMIES  OF  GOVEBNMENT  WOBK. 

From  time  to  time  advertisements  inviting  bids  on  various  features 
of  ttie  work  have  been  issued.  Bids  were  received  on  only  two 
features,  as  follows :  For  the  reconstruction  of  the  west  embankment 
of  the  McMillan  R»9ervoir  in  1909  and  for  the  reconstruction  of  ^e 
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same  embankment  in  1911.  The  work  in  1909  was  done  by  contract. 
Two  bids  were  received  for  the  additional  work  in  1911;  the  bids 
were  considered  too  high  and  were  rejected.  The  work  was  done  by 
Government  forces  ana  resulted  in  a  considerable  saving,  as  shown 
below. 

EBtimated  saving,  construction  by  Cfovemment  forces. 

McMillan  Reservoir,  earthwork,  west  embankment,  and  trenching 
under  embankment : 

Cost  of  work  by  Government  forces $8,058.85 

Estimated  cost  if  lowest  bid  had  been  accepted 10,  520. 00 


Estimated  saving  in  cost. 


2, 461. 65 


OPERATION  AND  MAINTENANCE. 

Water  was  turned  out  of  the  canals  on  the  project  for  the  season  of 
1915  on  November  8.  A  winter  irrigation  for  small  grains  was  made 
in  late  January  and  early  February,  1916.  The  regular  irrigation 
season  began  on  March  15, 1916. 

The  run-off  of  the  Pecos  River  was  large  during  the  early  season 
and  until  June  1, 1916,  by  reason  of  a  large  snowfall  and  a  lat^  spring 
upon  the  headwaters  of  the  Pecos  watershed.  On  account  of  practi- 
cally no  rainfall  on  the  project  during  the  spring  and  summer,  the 
demand  for  water  on  the  larms  was  large. 

Maintenance  during  the  winter  and  spring  of  1916  consisted  mainly 
of  weed  cleaning  on  the  lateral  system  and  dragging  moss  from  the 
main  canal. 

The  total  acreage  in  crops  to  June  30,  1916,  amounted  to  about 
15,600  acres.  The  area  irrigated  during  the  season  of  1915  amounted 
to  13,470  acres. 

Historical  review,  Carlsbad  project. 


Xton. 

9 »■ 

Acreage  for  which  aervloe  was  prepared  to 

supply  water 

Acreage  irrigated 

ICiles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) , 

Per  acre  of  land  irrigated  (aore-feet) 


1910 


19U 


1912 


lOlS 


1914 


1915 


30,267 
13,203 
45 
93,361 
81,561 
2.40 


20,267 
14,868 
45 
86,100 
33.198 
2.20 


20,277 
13,509 
45 
85,086 
88,764 
2.90 


20,261 
14,260 
45 
86,560 
33.044 
2.30 


20,261 
12,740 
45 
87,900 
30.900 
i40 


24,796 

13,470 

45 

79,530 

MI 


SETTLEMENT. 

Settlement  has  been  almost  at  a  standstill  and  development  ou 
many  farms  has  been  slow.  Those  farms  owned  by  nonresidents  are 
operated  largely  by  tenants  and  show  only  small  improvement. 
The  development  on  many  farms  operated  by  owners  has  been 
marked  and  shows  large  improvement. 

Two  cooperative  organizations  on  the  project  (the  Otis  Creamery 
and  the  Otis  Union)  were  active  during  the  year.  The  output  of 
butter  was  small,  but  a  good  qualilty  was  produced ;  it  was  marketed 
locally.  The  growth  of  the  principal  town  on  the  project  was 
normal. 
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A  State  armory  located  at  Carlsbad,  to  cost  $18,000,  was  nearing 
completion  at  the  end  of  June. 

Settlement  data,  CarUbad  project. 


IMS 


IQU 


in4 


1016 


me 


Total  number  of  farms  on  project 

Population 

Number  of  ixrigited  fiums 

Operated  by  owners  or  nmnagera. . .. 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  on  turns. 

Number  of  public  schools 

Number  of  chmebes 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  d^)08f tors 


>fi21 

875 

346 

146 

S200 

660. 

4 

8.000 

8,676 

7 

8 

2 

680,000 


619 
940 
862 
224 

138 

910 

4 

8,100 

4,040 

7 

8 

2 

680,000 


624 

060 

362 

240 

122 

926 

4 

3,200 

4,160 

7 

8 

2 

680,000 

6547,000 

1,400 


616 

060 

300 

280 

110 

541 

4 

3,000 

8,060 

7 

8 

2 

680,000 

6687,000 

1,484 


012 

826 

149 

176 

912 

4 

3,000 

8,912 

7 

8 

2 

680,000 

6737,000 

1,694 


>  Water-rl^^t  applicants. 

sin  1912  many  ianns  were  operated  by  1  man.   The  200  ftums  were  actually  operated  by  28  tenanti. 

PBINCIPAZ.  CBOPS. 

The  cropped  area  during  1915  amounted  to  11,322  acres.  The  prin- 
cipal crop  from  the  acreage  standpoint  was  alfalfa.  The  yield  of 
hay  was  0.4  ton  lower  than  in  1914,  probably  due  to  the  fact  that  a 
considerable  acreage  was  devoted  to  growing  seed.  The  additional 
value  of  seed  made  the  total  value  of  the  alfalfa  crop  about  equal 
to  that  of  the  previous  season.  The  largest  per-acre  value  for  any 
field  crop  was  for  cotton,  which  averaged  about  $49  per  acre  for  456 
acres.  The  small  acreage  of  cotton  was  due  to  the  low  prices  of  1914. 
The  average  yield  for  cotton  exceeded  that  for  former  seasons  by 
about  one-fourth  of  a  bale  per  acre.  The  orchards  barely  paid  the 
picking  and  packing  expenses,  and  the  industry  as  a  whole  did  not 
pay  expenses.  The  acreage  in  the  sorghum  head-corns  and  Indian 
com  was  small,  and  the  per-acre  value  wds  small.  The  total  area  in 
crops  exceeded  that  of  1914  by  501  acres,  not  including  the  fall  acre- 
age of  grain  and  new  alfalfa.  The  average  value  of  all  crops  was 
45  cents  per  acre  less  than  in  1914,  and  the  total  value  was  about  $8,000 
more  than  for  the  previous  year. 

The  census  of  live  stock  shows  a  very  marked  increase  in  the  num- 
ber of  stock  on  the  farms.  The  number  of  live  stock  on  the  farms 
January  1,  1915,  was  1,881,  and  on  December  31,  1915,  the  number 
amounted  to  12,644.  The  large  increase  was  due  to  the  large  number 
of  cattle  and  sheep  being  fattened  on  the  project,  although  the  in- 
crease in  hogs  alone  amounted  to  270  per  cent.  The  increase  in  dairy 
cattle  was  about  50  per  cent. 

About  2,300  acres  of  small  grain  were  harvested  in  June,  1916.  The 
yield  was  somewhat  below  normal,  probably  due  to  a  dry  and  windy 
winter  and  spring.  A  large  acreage  was  planted  to  cotton  in  1916, 
and  the  crop  was  m  good  condition  at  the  end  of  June.  A  large  acre- 
age of  alfalfa  was  left  for  seed,  and  the  prospects  for  an  average  yield 
were  good.  The  peach  crop,  due  to  ripen  in  August,  is  small,  on  ac- 
count of  late  killing  frosts  which  occurred  in  April. 

Digitized  by  VjOOQIC 


NEW   MEXICO,  CARLSBAD  PROJECT.  315 

Crop  report,  OarUbad  projeei,  New  Mesfico,  year  of  1915, 


Crop. 


ATM 

(acns). 


Unit  of 
Tleld. 


YUlds. 


ToCaL 


ATWBge 
par  acre. 


Valms. 


Fwmiit 
of  yield. 


TotaL 


FWaore. 


Attlftilifty 

Alfiafcaead 

Barley 

Beans 

Beets,  sugar 

Cane 

Cane  seed 

Com,  Indian , 

Com,  sordimn 

Com,  fodder 

Cotton  lint 

Cottonseed 

Fruit,  miscellaneous 

Qarden , 

Haj,  misoellaneous. 

Pasture , 

Peacbes 

Wlieat 

Less  duplicated  area 

Tetaloraipped 


Iiriated,  no  oop: 


7,40Q 


5 

1,1S2 

4S2 

1,870 

456 

466 

6 

42 

01 

104 

486 

aoi 

11 
4,170 


11,8 


11  planting  of  oats  and 
wheat 


2,148 


Total  irrigated 


18,470 


Tons 

Pounds. 
Bushels. 
Pounds. 

Tons 

..do.... 
Pounds. 
Bushels. 
..do.... 

Tons 

Pounds. 
..do.... 
..do.... 


U,407 

280,776 

1,190 

16,280 

85 

062 

8,000 

18,915 

10,063 

1,438 

152,044 

821,104 

8,500 


2L1 

186 

10 

S78 

6 

8 

600 

16 

20 

as 

838 
704 
700 


88.20 

.18 

.96 

.03 

4.85 

5.02 

.02 

.60 

.70 

4.74 

.12 

.014 

.06 


Tons.... 
Bushels. 


158 
10,858 


2 
56 


7.79 
.50 


Pounds. 
Bushels. 


841,000 
262 


4,184 
23 


.01 
1.24 


8127,767 

88,062 

1,140 

629 

170 

18,092 
7,062 
6,819 

17,767 
4,578 
175 
8,080 
1,232 
6,508 
4,568 


813 


117.04 
18.40 
19.00 

9.46 
91.29 
14.54 
12.00 
U.96 
14.66 

8.64 
88.96 

iao8 

86.00 
#9.53 
18.63 
88.64 
0.89 
48.89 
28.46 


Total  and  aTerage. 


345,684 


2L70 


Areas. 


Total  irrigable  area  fiEums  reported 
Total  irrigated  area  Harms  reported. 
Under  water-ri^t  application . . . 
Total  cropped  area  farms  reported. . 


Acres. 


15,066 
13,470 
13,470 
11,322 


Farms. 


Paroent 

of 
project. 


825 

825 
825 
825 


61 
64 

64 

46 


FITBIiIC  NOTICES  ANB  OBDEBS. 


PUBLIC  NOTICE,  FEBBUART  24,  1916. 


•  1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the  Carlsbad  project.  New  Mexico,  the 
operation  and  maintenance  charge  for  any  irrigation  season  shall  be 
due  and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916,  and  for  each  irrigation  season  thereafter  until  further  notice, 
shall  be  due  on  March  1  of  the  following  year,  and  each  acre  of  irri- 
gable land,  whether  irrigated  or  not,  shall  be  charged  with  a  mini- 
mum operation  and  maintenance  charge  of  $1.26,  which  will  permit 
delivery  of  not  more  than  1  acre-foot  per  acre :  For  the  first  acre-foot 
per  acre  additional  the  charge  shall  be  16  cents  per  acre-foot,  26 
cents  for  the  second,  40  cents  for  the  third,  60  cents  for  the  fourth, 
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and  should  further  quantities  be  needed  they  will  be  furnished  at  the 
rate  of  75  cents  per  acre-foot. 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided  all  the  terms  and  provisions  of 
existing  public  notices  and  orders,  and  in  particular  the  public  notice 
of  March  2, 1915,  for  the  Carlsbad  project,  shall  remain  unchanged. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FINANCIAL  STATEMENT. 

[Financial  statement  in  detail,  showing  assets,  liabilities,  reserves,  and  capital,  given 

in  appendix,  p.  722.] 

Feature  costs  of  Carlsbad  project  to  June  SO,  1916. 


Features. 


Subfeature. 


Principal 
feature. 


Examination  and  sorvejrs. , 
Storaee  svstem: 

Tnlrd  reservoir 

McMillan  Reservoir.... 

Avalon  Reservoir 

General  expense 


Oana)  svstem: 

Mam  Canal 

East  Canal 

Black  River  Cut-Off  Canal . 

Black  River  Canal 

Flumes 

Dark  Canyon  siphon 

Wasteways 

General  expense , 


Lateral  system: 

Preliminary  work 

Laterals  and  snblaterals. . 

Flume,  Avalon 

Siphon.  Avalon 

General  expense 


__iee  system: 

Preliminary  and  general  work.. 

Open  drains 

Closed  drains 

General  expense 


PermaDeot  improvements  and  land: 

Buildings v 

Real  estate  and  permanent  improvements 

Plant  accounts 

Operation-and-maintenance  charges  transferred  to  and  compounded  with 
oonstruction  charges 


Gross  cost  of  construction  of  project  to  June  30, 1910. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rentals  of  irrigation  water 

*      Other  revenues,  unclassified 

Profit  on  hospital  operations 


Net  cost  of  construction  of  project  to  June  30, 1916. , 


^D  euuct. 


33,140.88 

112,894.04 

815,989.40 

032.01 


187.830.29 
9,430.95 
17,820.17 
23,009.03 
20,860.00 
30,802.88 
29,021.29 
860.97 


5.40 

49,a01.71 

912.49 

5,373.37 

007.09 


2,^4.60 
20,966.20 
33,060.72 

1,450.99 


3,192.19 
152,057.31 


578. 00 
8,103.86 
2,357.88 
U50.61 


141,081.50 


432,602L44 


320,802.01 


50,100.00 


87,871.4 


155,249.50 
15,904.51 

1,934.00 


1,061,100.30 


10,948.72 


1,070,157.04 
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Estimated  cost  of  contemplated  work,  Oarlshad  project,  during  fiscal  year  1917, 


Features. 


Sabfeatureu 


PrlDdpal 
feature^ 


Storage  works,  McMillan  Dam 

Lateral  syetem,  laterals  and  snblaterab.. 


Drainage  sjstem: 
Open  drains... 
Closed  drains.. 


115,000 
6,000 


Permanent  improvements  and  land 

Uon  and  maintenance  mider  public  notice. . 


Mercantile  stores. 
Hospitals 


Total.. 


|1£0,000 
24,000 


ao,ooo 

fi0,000 

25,000 

3,000 

6,000 

1,000 

279,000 
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L.  E.  Foster,  project  manager,  Carlsbad,  N.  Mex. 

LOCATION. 

Gonnty :  Chaves. 

Townships :  11  and  12  S.,  Rs.  22,  23,  and  24  E.,  New  Mexico  meridian. 
Railroad :  Atchison,  Topeka  &  Santa  Fe  Ry. 

Railroad  station  and  estimated  population,  January  1, 1916,  RosweU,  N.  Mex., 
7,500. 

WATEB  SUPPLY. 

Source  of  water  supply :  Hondo  River. 
Area  of  drainage  basin :  1,087  square  miles. 

Annual  run-off  in  acre-feet  of  Hondo  River  at  the  diversion  dam  (1,037  square 
miles),  1903  to  1914:  Maximum,  90,500;  minimum,  2,100;  mean,  29,000. 

AGBICDrLTXTBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  was  prepared  to  supply  water  season  of  1916: 
1,650  acres. 

Area  under  rental  contracts  season  of  1916 :  1,660  acres. 

Length  of  irrigating  season :  From  March  to  N<y(rember— 245  days. 

Average  elevation  of  irrigable  area :  3,750  feet  above  sea  level. 

Rainfall  on  irrigable  area :  20  years,  average,  15  inches ;  1915, 17.12  inches. 

Range  of  temperature  on  irrigable  area :  0**  to  100°  F. 

Character  of  soil  of  irrigable  area :  Rich  alluvium. 

Principal  products :  Alfalfa  and  fruits. 

Principal  markets:  Roswell,  N.  Mex.;  Kansas  City,  Mo.;  Chicago,  111.;  and 
Texas  cities. 

LANDS  OPENED  FOB  IBEIGATION. 

No  lands  have  been  opened  for  irrigation  by  public  notice;  1,224  acres  were 
irrigated  under  rental  contracts  to  December  81, 1914. 

CHBONOLOGICAL  SUMMABT. 

Reconnoissance  and  preliminary  surveys  begun  in  1903. 
Construction  recommended  by  board  of  engineers  June  6, 1904. 
Construction  authorized  by  Secretary  September  6,  1904. 
Hondo  Reservoir  site  purchased  December  3,  1904. 
Hondo  Reservoir  and  inlet  canal  completed  August,  1906. 
Distributing  canals  completed  April,  1907. 
Project  completed  May,  1907. 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  Hondo  project  provides  for  the  diversion  of  water 
from  the  Hondo  River  about  12  miles  southwest  of  Roswell,  N.  Mex.,  through  a 
short  Inlet  canal,  into  a  natural  storage  reservoir,  the  capacity  of  which  is 
increased  by  embankments;  the  return  of  stored  water  to  the  river,  and  the 
diversion  of  water  from  the  river  by  three  dams,  2,  4,  and  6  miles,  respectively, 
below  the  reservoir,  into  canal  systems  watering  lands  in  the  vicinity  of  Roswell, 
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N.  Mex.    The  United  States  claims  all  waste,  seeimge,  spring,  and  percolating 
water  arising  within  the  project  and  proposes  to  use  such  water  In  connection 
therewith. 
All  features  of  this  project  are  completed. 

SUMKABY  07  GEKEBAL  DATA  FOB  HONDO  PBOJBCT  TO  JTJHX 

80,  1916. 
Areas: 

Irrigahle  acreage  when  project  is  complete 10, 000 

Public  land  entered.  June  30,  1916 240 

Private  land,  June  30,  1916 9, 760 

Acreage  service  could  have  supplied  season  of  1915 8, 830 

Acreage  actually  irrigated,  season  of  1915 1,294 

Acreage  cropped  under  Irrigation,  season  of  1915 1, 287 

Crops: 

Value  of  Irrigated  crops,  season  of  1915 $17,778.00 

Value  of  Irrigated  crops,  per  acre  cropped : $13. 81 

E*lnances: 

Estimated  cost  of  completed  project $330,491.68 

Total  construction  cost  to  June  30.  1916 $339,491.68 

Per  cent  complete.  June  30,  1916 100 

Appropriation  for  fiscal  year  1917,  total $4, 000 

Estimated  per  cent  complete,  June  30,  1917 100 

Appropriation,  fiscal  year  1916 $6,000.00 

Expenditures  during  fiscal  year,  chaigeable  to  1916  appropria- 
tion— 

Disbursements $3, 198. 39 

Transfers 477. 56 

$3,675.94 

Registered  liabilities  chargeable  to  1916  appro- 
priation         310.98 

$3,988.92 

Unencumbered  balance,  July  1,  1910 $2,013.08 

Bq[>ayments : 

Water  rental  charges — 

Accrued  to  June  30.  1916 $8,229.40 

Collected  to  June  30.  1916 8.225.70 

Uncollected,  June  80,  1916 8.70 

HISTOBT  07  CONSTBUCTION  AND  ENGINEEBING  FEATUBB8. 

8T0BAGE  WORKS. 

Proposals  were  opened  on  September  6,  1904,  and  contracts  were 
entered  into  on  December  5,  1904,  for  the  construction  of  Hondo 
reservoir  and  its  related  structures  and  canals.  The  work  included 
the  construction  of  a  diversion  dam  on  Hondo  Biver,  an  inlet  canal 
about  2  miles  in  length  from  the  diversion  dam  to  the  reservoir  site, 
embankments  to  convert  a  natural  depression  into  a  satisfactory 
storage  reservoir,  an  outlet  canal  from  the  reservoir  to  Hondo  River 
below  the  diversion  dam,  and  the  necessary  controlling  worls. 

The  contractor  for  rock  work  began  operations  in  January,  1905, 
and  continued  the  work  to  successful  completion  in  July,  1905.  The 
contractor  for  the  remainder  of  the  work  began  operations  in  Janu- 
ary, 1905,  but  was  unable  to  continue  the  work  successfully.  The 
contract  was  suspended  on  June  7,  1905,  and  the  construction  was 
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then  carried  on  by  Government  forces  until  other  arrangements 
could  be  made. 

In  July,  1905,  W.  H.  Sanders,  consulting  engineer,  recommended 
the  reletting  of  the  contract  for  embankments  3  and  4  and  the  com- 
pletion of  the  remainder  of  the  work  at  the  reservoir  by  Government 
forces.  In  compliance  with  this  recommendation,  proposals  were 
requested  for  the  construction  of  embankments  8  ana  4,  and  a  con- 
tract for  this  work  was  entered  into  on  November  13,  1905.  The 
contract  was  completed  satisfactorily  in  June.  1906.  The  work  on 
the  reservoir  by  Government  forces  was  completed  in  August,  1906. 
The  contracts  for  the  construction  of  the  reservoir  and  accessory 
canals  and  structures  were  let  on  a  basis  of  bids  totaling  about  $123,000. 
Increases  over  the  estimated  quantities  of  earth  and  rock  excavation, 
overhaul,  riprap,  concrete,  and  other  items  of  work  caused  an  in- 
creased cost  of  a  little  over  50  per  cent  on  the  basis  of  the  bids.  The 
accepted  bids  were,  however,  less  than  the  character  of  the  work 
justified.  Poor  management  and  inefficient  equipment  in  the  execu- 
tion of  the  contract  and  increasing  construction  costs  combined  to 
make  the  actual  cost  much  higher  uian  the  estimated  contract  price. 
The  construction  was  therefore  done  at  a  loss  to  the  contractors,  and 
the  cost  to  the  United  States  was  considerably  more  than  was  at  first 
anticipated. 

DISTRIBUTION  QYST1SM. 

The  plan  of  the  distribution  system  provides  for  the  discharge  of 
water  from  the  outlet  canal  of  the  reservoir  into  Hondo  River, 
which  is  used  as  the  main  canal  for  the  distribution  system.  Two 
miles  southeast  of  the  reservoir  a  dam  diverts  water  for  division  A 
of  the  distribution  system;  about  3 J  miles  south  of  the  reservoir  is 
the  diversion  dam  of  division  B ;  about  6  miles  east  of  the  reservoir 
is  the  diversion  dam  of  division  C. 

Proposals  for  the  excavation  of  the  canals  and  laterals  in  the  dis- 
tribution system  were  opened  on  February  1, 1906,  and  a  contract  for 
the  execution  of  this  work  was  entered  into  on  March  2,  1906.  The 
work  under  this  contract  was  begun  on  March  5  and  was  finished  in 
June,  1906. 

All  structures  of  the  distribution  system  were  erected  by  Govern- 
ment forces  and  were  completed  by  April,  1907. 

A  preliminary  investigation  was  commenced  on  February  21, 1913, 
to  determine  the  cost  oi  conducting  water  to  be  diverted  from  the 
Hondo  River,  at  a  point  near  the  Diamond  A  ranch,  into  a  proposed 
concrete-lined  canal  12  miles  in  length  and  delivering  it  to  the  first 
diversion  of  the  Hondo  project.  The  work  was  under  the  immediate 
charge  of  Jay  D.  Stannard,  engineer,  and  was  completed  April  23, 
1913.  The  project  was  visited  by  Mr.  F.  W.  Hanna,  supervising 
engineer,  on  April  22,  1914,  at  which  time  consideration  was  given 
to  the  proposed  concrete  canal.  A  meeting  was  arranged  at  this  time 
with  representative  water  users  and  the  proposition  of  building  the 
canal  was  discussed. 

CONSTBUCTION  DUBINQ  FISCAL  YEAB. 

There  was  no  construction  during  the  fiscal  year  on  the  Hondo 
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OPERATION  AND  MAINTENANCE. 

The  entire  distribution  system  was  used  during  the  year;  the  water 
from  the  river  was  diverted  direct  into  the  canal  system,  the  condition 
of  the  reservoir  and  the  water  supply  making  it  impossible  to  use  the 
reservoir.  The  water  available  came  in  small  floods  of  short  duration, 
as  usual.  There  are  no  weirs  or  masonry  boxes  on  the  project,  and 
water  measurements  are  made  with  a  current  meter  at  the  reservoir 
and  divided  to  the  laterals  without  measurement.  Maintenance  has 
consisted  of  keeping  the  lateral  system  free  of  weeds  and  silt 


Historical  revieWj  Hondo  project. 


Item. 


1910        1011        1913        1913        1914        1915 


Aoreage  for  which  service  was  prepared  to  supply  water 

Acreage  irrigated | 

Miles  of  canal  operated {       12} 

Water  diverted  (acre-feet ) i  4, 225 

Water  delivered  to  land  (acre-feet) i  1,170 

Per  acre  of  land  irrigated  (acre-feet) I    0.90 


1,100 
1,136 
13i 
21,020 
1,049 
0.90 


1,200 
1,261 
12J 
13,062 
1,640 
1.30 


1,000 

1,224 

932 

1,224 

12* 

12i 

3,868 

22,783 

800 

1,108 

0.86 

0.91 

3,330 
1,294 
121 
38,135 
1,238 
0.96. 


SETTLEMENT. 


There  has  been  no  additional  settlement  on  this  project  for  a 
number  of  years,  due  to  the  uncertainty  of  the  water  supply. 

Settlement  data,  Hondo  project. 


Item. 


1912 


1913 


1914 


1915 


Total  number  of  forms  in  project 

Population 

Number  of  irrigated  farms 

Operated  by  owners  or  managers 

Operated  by  tenants , 

Population. 

Number  of  towns 

Population 

Total  population  in  towns  and  on  farms . . 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 


26 
85 
23 
16 
7 

70 

1 

7,000 

7,085 

3 

9  i 

4 


22 

77 

22 

12 

»15 

77 

1 

7.000 

7,077 

3 

9 

4 


25 

90 

25 

14 

16 

90 

1 

7,000 

7,080 

3 

0 

4 

$350,000.00 

$2,553,425.16 


20 
102 
29 

16 

13 

102 

1 

7,500 

7,602 

3 

9 

4 

$850,000.00 

>  $2, 500, 000.00 


1  Five  farms  not  occupied. 

PB.INCIPAL  CROPS. 


■  Estimated. 


The  principal  crops  are  alfalfa,  sorghum  head  corns,  apples,  and 
peaches.  The  orchards  are  all  in  poor  condition  and  are  rapidly 
dying  out.  Fairly  good  results  were  obtained  during  the  season  of 
1915  with  alfalfa  and  the  sorghum  head  corn,  although  the  per  acre 
value  was  smaller.  Crops  generally  are  fed  to  live  stock.  A  first 
cutting  of  alfalfa  hay  was  obtained  during  the  early  part  of  1916, 
but  the  yield  of  hay  and  annual  crops  will  be  small  on  account  of  the 
water  supply  after  May  15. 
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Crop  report,  Hondo  profed.  New  Mewieo,  year  of  1915. 


Area 

(acres). 

Unit  of 
yield. 

Yields. 

Values. 

Crop. 

Total. 

Average 
per  acre. 

Per  unit 
of  yield. 

TotaL 

Peracra. 

AUUftt. 

716 
61 
106 
268 
00 
0 
28 
60 
10 

Tons 

Pounds... 

Tons 

...do 

Bushels... 
...do 

Tons 

Bushels 

1,465 
28,300 
160 
426 
840 
100 
18,000 
66 
710 

2 
468 

1.6 
1.8 

14 

11 
800 
1.8 

71 

17.01 

.14 

7.84 

6.93 

.75 

.45 

.12 

6.06 

.50 

111,800 
410 
1,175 
2,053 
630 
45 
220 
400 
856 

$16.18 

Aiyples 

6.72 

Cttoe 

11.19 

Conilbdd« 

11.67 

Com,  Indian 

10.50 

Com,  son^nm 

Hay,  miscfillanflons 

6.00 
0.56 
8.00 

Oats 

35.50 

1,287 
7 

Total  and  averagt 

17,778 

13.81 

.....•••.....•...... 

Areas. 

Acres. 

Farms. 

Percent 

of 
project. 

Icrigated,  no  crop........ . . . 

Total  irrigable  area  fturms  reported . . 

Total  irrigated  area  farms  reported . . 

Under  rmtAl  cantracts 

3,330 
1,204 
1,204 

20 
20 
20 

83 

13 

Total  irrigated  acreage. 

1,204 

IS 

J 

FINANCIAL  STATEMENT. 

[Financial  statement  in  detail*  showing  assets,  liabilities,  reserves,  and  capital,  given  In 

appendix,  p.  728.] 

Feature  costs  of  Hondo  project  to  June  30,  1916. 


Features. 


Sub- 
feature. 


Principal 
feature. 


Storage  works: 

Preliminary  and  general  work 

Dam  and  spillway  (outlet  excavation  and  embankment  No.  5,  schedule  3). . 
Dam  and  spillway  (storage  reservoir  embankments  1, 2, 3, 4,  schedules  4  and  5) . 
Dam  and  spillway  (protection  embankment  and  outlet  canal  ditch) 


84,422.70 

57,772.50 

06,246.60 

825.48 


Oanal  system: 

Diversion  dam  and  headworks  (rock  excavation,  etc.,  schedule  2) 

Diversion  dam  and  headworks  (headworks  and  earthwork,  inlet  canal, 
schedules  1  and  6) 


8150,267.87 


35,536:31 
58,362.38 


Lateral  system,  laterals  and  sublaterals 

Farm  units 

Permanent  improvements  and  lands 

Telephone  system,  telephone  lines 

Operation  and  maintenance  during  construction  (water  rental  basis) . 
Plant  accounts 


Gross  cost  of  constractlon  of  project  to  June  30, 1916. 
ss  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rentals  of  Irrigation  water 

extractors' freight  refunds 

Other  revenues,  unclassified 

Profit  on  hospital  operations 


Net  cost  of  construction  of  project  to  June  30, 1916. , 


93,80&00 
88,970.34 
19,837.41 
23,338.45 
4,170.42 
38,014.50 
270.00 


220.00 

8,229.40 

150.63 

55.36 

178.00 


378,676.27 


8,586.30 


370,060.88 


1  Deduct. 

Estimated  cost  of  contemplated  work,  Hondo  project,  during  fiscal  year  1917. 
Operation  and  maintenance  during  construction  (water  rental  basis) ..  $4,000 


Digitized  by  VjOOQIC 


ITEW  MEXICO-TEXAS,  BIO  OKANDE  PSOTECT. 

K.  H.  Baldwin,  senior  engineer,  El  Paso,  Tex. 

L.  J.  Charles,  construction  engineer,  Elephant  Butte  storage. 

LOCATION. 

Counties :  Socorro,  Sierra,  Dona  Ana,  N.  Mex. ;  El  Paso,  Tex. 

Townships :  8  to  29  S.,  Rs.  3  E.  to  5  W.,  New  Mexico  meridian. 

Railroads :  Atchison,  Topelca  &  Santa  Fe,  Kl  Paso  &  Southwestern,  Southern 
Pacific,  and  Texas  &  Pacific. 

Railroad  stations  and  estimated  population,  January  1,  1916:  Texas — El 
Paso,  70,000;  Ysleta,  1.450;  La  Tuna,  500;  Fabens,  450;  San  Jose,  350;  Canu- 
tlUo,  250;  Clint,  250;  and  Vinton,  250.  New  Mexico— Las  Cruces,  4,000;  Me- 
silla  Paris,  1,850;  Rincon,  400;  Dona  Ana,  250;  Bngle,  150;  Berino,  50;  Fort 
Selden,  50;  Hatch,  50;  Hill,  50;  Leasburg,  50;  Mesquito,  50;  and  Vado,  50. 

WATEB  SUPPLY. 

Source  of  water  supply  :  Rio  Grande. 

Area  of  drainage  basin :  37,000  square  miles. 

Annual  run-off  in  acre-feet  of  Rio  Grande:  At  San  Marcial  (30,000  square 
miles),  1895  to  1915,  inclusive,  maximum.  2.422,000;  minimum,  200,700;  mean, 
1,140,110.  At  El  Paso,  Tex.  (38,600  square  miles),  1889  to  1914,  inclusive,  maxi- 
mum, 2,010.000 ;  minimum.  50,700 ;  mean,  925,400. 

AGB.ICULTUBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916 :  85,000 
acres. 

Area  under  rental  contracts,  season  of  1916 :  62.000  acres. 

I^ength  of  irrigating  season :  From  February  15  to  November  15 — ^274  days. 

Average  elevation  of  irrigable  area :  3,700  feet  above  sea  level. 

Rainfall  on  irrigable  area:  31 -year  average,  10.7  inches;  1915,  10.26  inches. 

Range  of  temperature  on  irrigable  area :  —5*  to  105'*  F. 

Character  of  soil  of  irrigable  area :  Fertile  alluvium  and  sandy  loam. 

Principal  products:  Alfalfa,  corn,  wheat,  melons,  fruit,  and  vegetables. 

Principal  markets:  Towns  in  Texas,  New  Mexico,  Louisiana,  and  eastern 
cities. 

LANDS  OPENED  FOB  IBBIGATION. 

No  lands  have  been  opened  for  irrigation  by  public  notice. 
All  lands  in  the  Mesilla  and  El  Paso  Valleys  are  being  irrigated  under  rental 
contracts. 

CHBONOLOGICAL  SUMMABY. 

Reconnoissance  and  preliminary  surveys  begun  in  March,  1903. 

Construction  of  Leasburg  unit  recommended  November  29,  1905. 

Construction  of  Leasburg  unit  authorized  December  2,  1905. 

Reclamation  act  extended  to  Texas  June  12,  1906  (34  Stat,  259). 

Treaty  with  Mexico  providing  for  distribution  of  waters  of  the  Rio  Grande 
proclaimed  January  16,  1907. 

Construction  of  Elephant  Butte  Dam  authorized  by  Congress  and  $1,000,000 
appropriated  March  4,  1907  (34  Stat.,  1357). 

leasburg  unit  completed  July,  1908. 

First  irrigation  by  Reclamation  Service  (Leasburg  unit),  season  of^l908. 
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Construction  of  Elephant  Butte  Dam  authorized  by  Secretary  May  23, 1910. 

Construction  plans  of  Elephant  Butte  Dam  approved  by  board  of  engineers 
June  6,  1910,  January  22,  1911,  August  12,  1912,  January  30,  1913. 

Construction  plans  approved  by  Secretary  October  26,  1910. 

Franklin  Canal  purchased  October,  1912. 

First  11  miles  of  Franklin  Canal  reconstructed  March,  1914. 

Second  section  (8  miles)  reconstructed  1915. 

East  Side  Canal  completed  September,  1915. 

West  Side  Canal  completed  November,  1915. 

San  Elizario  Feed  Canal  completed  April,  1916. 

Elephant  Butte  Dam  completed  May  13,  1916. 

Mesilla  Diversion  Dam  completed  May  31,  1916. 

Leasburg  Extension  Canal  and  Picacho  Branch  Canal  to  station  121  com- 
pleted May  31,  1916. 

Project,  exclusive  of  Elephant  Butte  storage,  24.4  per  cent  completed  June  30, 
1916. 

Project,  including  Elephant  Butte  storage,  56.2  per  cent  completed  June  30, 
1916. 

IBBIGATION  FLAN. 

The  irrigation  plan  of  the  Rio  Grande  project  provides  for  the  storage  of  flood 
waters  of  the  Rio  Grande  in  a  reservoir  controlled  by  Elephant  Butte  Dam. 
about  12  miles  west  of  Engle,  N.  Mex.,  and  the  diversion  of  water  from  the 
Rio  Grande,  about  6  miles  below  the  storage  dam,  for  the  Irrigation  of  lands 
in  Las  Paloraas  Valley ;  about  24  miles  below  for  watering  lands  in  Rlncon 
Valley;  about  60  miles  below  for  the  irrigation  of  28,000  acres  in  the  upper 
Mesilla  Valley  under  the  Leasburg  Diversion  Dam;  about  80  miles  below  for 
the  irrigation  of  57,000  acres  in  the  lower  Mesilla  Valley  under  the  Mesilla 
Dam ;  and  about  120  miles  below  for  supplying  water  to  lands  in  El  Paso  Valley 
and  furnishing  60,000  acre-feet  per  annum  for  use  on  land  in  El  Paso  Valley 
on  the  Mexican  side  of  the  Rio  Grande.  The  United  States  claims  all  waste, 
seepage,  spring,  and  percolating  water  arising  within  the  project  and  proposes 
to  use  such  water  in  connection  therewith.  All  Irrigation  works  required  for 
Las  Palomas  and  Rincon  Valleys  will  be  new ;  those  for  the  Mesilla  Valley  In 
elude  a  diversion  dam  and  10.8  miles  of  canal  now  constructed,  as  well  as  a 
diversion  dam  5^  miles  southwest  of  Las  Cruces  and  27  miles  of  canal  leading 
therefrom,  which  have  also  been  constructed;  and  those  required  for  El  Paso 
Valley  will  supplement  and  Improve  present  canal  systems. 

The  features  of  the  above  irrigation  plan  that  have  been  completed  are  the 
diversion  dam,  headworks,  and  main  canal  for  the  28,000  acres  in  the  upper 
Mesilla  Valley  unit;  the  construction  of  the  Mesilla  Diversion  Dam  and  East 
Side  and  West  Side  Canals  in  the  lower  Mesilla  Valley ;  the  reconstruction  of  a 
portion  of  the  Franklin  Canal ;  and  the  construction  of  the  San  Elizario  Feeil 
Canal  in  the  El  Paso  Valley. 

SUMMABY  OF  GENERAL  DATA  FOB  BIO  GBANDE  PBOJECT  TO 

JUNE  30,  1916. 
Areas : 

Irrigable  acreage  when  project  is  complete 155,000 

Public  land  entered,  June  30,  1916 300 

Public  land  withdrawn,  June  30,  1916 5,143 

State  land,  June  30,  1916 2, 602 

Private  land,  June  30,  1916 146.955 

Acreage  service  could  have  supplied  season  of  1915 45,000 

Addition  in  fiscal  year,  1916 40,000 

Estimated  addition  in  fiscal  year  1917 3,000 

Estimated  acreage  service  can  supply  July  1,  1917 88, 000 

Acreage  actually  irrigated,  season  of  1915 33, 876 

Acreage  cropped  under  irrigation,  season  of  1915 32,246 

Crops : 

Value  of  irrigated  crops,  season  of  1915 $1,103,388.00 

Value  of  irrigated  crops,  per  acre  cropped^...^ .^ $34. 22 
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Finances: 

Estimated  cost  of  completetl  project $0,706,700.00 

Total  construction  cost  to  June  30,  1910 $1,626,089.44 

Per  cent  complete,  June  30,  1916 24.4 

Appropriation  for  fiscal  year  1917,  total $637, 000. 00 

Allotment  for  construction,  fiscal  year,  1917 $637, 000. 00 

Estimated  per  cent  complete,  June  30,  3917 33.  80 


Appropriation,  fiscal  year  1916 $657, 612. 16 

Exi)enditures  during  fiscal  year  chargeable  to  1916  appro- 
priation : 

Disbursements $278, 844,  36 

Transfers 18, 933. 15 

$297,  777.  61 

Registered   liabilities    chargeable   to   1916 
appropriation 33, 665. 76 


$331, 443. 27 

Unencumbered  balance,  July  1,  1916 326, 168.  89 

Repayments : 

Water-rental  diarges — 

Accrued  to  June  30,  1916 212,  453.  25 

Collected  to  June  30,  1916 164, 903.  53 


Uncollected,  June  30,  1916 47, 549. 72 


Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916 40,000 

Miles  of  drains  built  to  June  30,  1916,  open 1. 8 

Estimated  acreage  to  be  protected 155,000 

ELEPHANT  BUTTE  8T0BAGE  UNIT. 

Finances : 

Estimated  cost  of  completed  project  (previous  estimate)—  $5,062,000.00 

Total  construction  cost  to  June  30,  1916 $4, 931, 864. 46 

Per  cent  complete,  June  30,  1916 99. 50 

Appropriation  for  fiscal  year  1917,  total $23,550.00 

Allotment  for  construction,  fiscal  year  1917 $23, 550. 00 

Estimated  per  cent  complete,  June  30,  1917 100.00 


Appropriation  fiscal  year  1916__' $607,387.84 

Expenditures  during  year,  chargeable  to  1916  appropriation : 

Disbursements $390, 377. 15 

Transfers 25, 212. 05 


$415,  589. 20 
Registered   liabilities   chargeable   to    1916 

appropriation 31, 190. 67 

446, 779. 87 

Unencumbered  balance,  July  1,  1916 160,607.97 

HISTORY  OF  CONSTRUCTION  AND  ENGINEERING  FEATXTRES. 
LEASBURQ   DAM   AND   APPURTENANT   STRUCTURES. 

The  construction  features  of  the  Leasburg  unit  consist  of  a  reen- 
f  orced  rubble  concrete  weir  resting  on  piles  and  on  two  cut-oflf  walls 
of  sheet  piling;  a  rubble  concrete  abutment  at  the  west  end  of  the 
weir  resting  on  round  piles  and  sheet  piling;  an  earth  embankment 
about  1,500  feet  long  extending  from  the  west  abutment  of  the  dam 
to  high  ground;  a  sluice  way  with  three  openings  cut  through 
Penasco  Bock,  which  forms  the  east  abutment  of  the  dam;  a  canal 
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intake  with  five  openings  just  east  of  the  sluiceway ;  a  concrete  wall 
connecting  the  sluiceway  and  canal  intake;  a  520-second-foot  canal 
about  6  miles  in  length  extending  from  the  intake  to  an  old  river 
channel  leading  to  existing  irrigation  ditches,  and  structures  on 
the  canal,  including  a  sand  sluiceway,  two  cross  drainage  structures 
and  two  drops;  and  a  change  of  river  channel  about  1  mile  long. 
The  diversion  weir  is  about  600  feet  long  and  9  feet  in  maximum 
height. 

The  original  plans  provided  for  timber  drops  and  cross-drainage 
structures,  but  the  drops  were  constructed  of  concrete.  The  change 
of  river  channel  included  the  excavation  of  an  open  cut  about  1 
mile  long  and  the  construction  of  a  spur  dike,  built  of  piles,  wire, 
and  brush  weighted  with  bowlders,  for  deflecting  the  river  into 
the  cut. 

The  above-described  features  were  advertised  for  construction 
under  specifications  No.  110.  Proposals  were  opened  on  October  16, 
1906,  and  a  contract  for  the  work  was  executed  soon  after  that  date. 
Earth  excavation  on  the  canal  progressed  satisfactorily  between 
November  29,  1906,  and  May  1,  1907,  when  the  excavation  was  88 
per  cent  completed.  The  earth  embankment  at  the  west  end  of 
the  diversion  dam  M^as  practically  completed  by  March  19,  1907. 
Excavation  and  pile  driving  for  the  change  of  river  channel  were 
completed  by  April  16,  1^7.  Work  on  the  concrete  weir,  the 
abutments,  the  sluiceway,  canal  headworks,  and  other  structures 
on  the  canal  was  delayed  by  slow  delivery  of  materials,  and  floods  of 
the  river  caused  extensive  delays  in  the  completion  of  the  contract. 
Gravel  and  bowlder  deposits  about  10  feet  below  the  foundation  of 
the  weir  made  the  driving  of  timber  and  sheet  piling  very  difficult. 
The  work  on  the  contract  was  finally  completed  on  February  14, 
1908. 

MESILLA  DIVERSION  DAM  AND  EAST  AND  WEST  SmE  CANALS. 

In  accordance  with  the  recommendation  of  boards  of  consulting 
engineers  in  reports  dated  December  4,  1913,  and  October  19,  1914, 
and  after  80  per  cent  of  the  landowners  had  signed  contracts  agreeing 
to  take  water  from,  and  pay  for  the  operation  of,  the  works  to  be 
built,  construction  was  started  on  the  Mesilla  Diversion  Dam,  and  the 
East  and  West  Side  Canals  leading  therefrom,  for  the  irrigation 
of  the  lower  part  of  the  Mesilla  Valley  on  each  side  of  the  river. 
The  East  Side  Canal,  with  a  capacity  at  the  head  of  240  second-feet, 
and  a  length  of  10.5  miles,  was  completed  in  September,  1915;  the 
West  Side  Canal,  with  a  capacity  at  the  head  of  500  second-feet  and  a 
length  of  14.4  miles,  was  completed  in  November,  1915.  Water  was 
diverted  through  the  heading  at  Mesilla  Dam  November  5,  1915,  but 
the  regular  heading  for  the  West  Side  Canal  was  not  placed  in 
operation  until  April  21,  1916,  water  for  this  canal  being  supplied 
through  a  temporary  diversion  previous  to  that  time. 

The  Mesilla  Dam  consists  of  a  low  concrete  weir  303  feet  long, 
surmounted  by  13  tainter  gates,  each  21  feet  7  inches  long,  and  9  or 
them  4  feet  6  inches  high,  while  2  at  each  end  of  the  dam,  to  be  used 
as  sluice  gates,  are  6  feet  3  inches  high.    Water  is  admitted  to  the 
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canals  through  regulating  works  placed  at  right  angles  to  the  axis 
of  the  dam  and  controlled  by  sliding  gates  4  feet  4  inches  wide  by 
3  feet  9  inches  hi^,  with  their  sills  2  feet  10  inches  above  the  sill  of 
the  sluice  gates.  There  are  8  of  these  gates  in  the  west  heading,  and 
6  in  the  east  heading.  The  dam  was  completed  and  turned  over  to  the 
operation  and  maintenance  department  June  1, 1916. 

franeIaIn  canal. 

Negotiations  for  the  purchase  of  the  Franklin  Canal  in  the  El 
Paso  Valley  were  begun  in  October,  1911,  and  formal  transfer  of  the 
property  made  OctoW  14, 1912.  Reconstruction  and  enlargement  of 
the  first  15  miles  of  this  canal,  for  a  capacity  of  450  second-ieet,  were 
begun  in  December,  1913^  and  completed  in  March,  1914.  Recon- 
struction of  the  second  division  of  7  miles  for  a  capacity  varying 
from  450  to  193  second-feet,  was  begim  in  December,  1914,  and  com- 
pleted in  March,  1915.  The  reconstruction  of  the  third  division  of 
10  miles  remains  to  be  done.  The  main  consideration  in  the  purchase 
of  this  canal  was  to  secure  its  valuable  right  of  way,  over  6  miles  of 
which  run  through  the  city  of  El  Paso. 

SURVEYS. 

As  the  land  holdings  on  the  project  do  not  conform  to  land-office 
subdivisions,  but  are  very  irregular  owing  to  a  larger  part  of  them 
coming  down  through  the  old  Spanish  grants,  and  as  no  reliable  maps 
of  the  holdings  were  in  existence,  surveys  for  the  purpose  of  prepar- 
ing suitable  maps  showing  also  detailed  topography  were  made  of 
the  Leasburg  unit  in  1909.  Detail  topographic  surveys  of  the  El 
Paso  Valley  were  also  made  in  1909.  In  June,  1912,  the  work  of 
mapping  the  remainder  of  the  MesiUa  Valley  was  started,  and  com- 
pleted about  December,  1913.  January  1,  1912,  similar  surveys  were 
begun  in  the  Rincon  Valley  and  completed  July,  1913.  Farm  unit 
surveys  were  made  in  the  Palomas  Valley  during  March  and  April, 
1915.  Surveys  to  determine  property  holding  in  the  El  Paso  Valley 
were  begun  in  December,  1914,  and  completed  m  May,  1915. 

In  i^ponse  to  requests  from  the  water  users'  associations  surveys 
for  a  high-line  canal  in  the  MesiUa  Valley  were  begun  in  February, 
1910,  and  continued  intermittently  imtil  November,  1913.  A  high- 
canal  survey  was  also  made  in  the  Falomas  Valley  in  the  fall  of  1912. 
The  object  of  these  high-line  canals,  if  found  feasible,  was  to  not  only 
cover  some  of  the  bench  lands  by  irrigation,  but  also  to  develop  power 
in  connection  with  their  operation.  This  high-line  canal  system  was 
unfavorably  reported  upon  by  a  board  of  consulting  engineers  in  a 
report  dated  December  4,  1913,  and  the  present  system  of  canals 
recommended. 

In  case  it  should  be  decided  to  incorporate  the  existing  community 
ditches  in  a  lateral  system  for  the  project,  it  was  deemed  necessary 
to  make  surveys  to  determine  their  size,  capacity,  ^rade,  and  align- 
ment. These  surveys  were  made  in  the  Rincon  and  MesiUa  Valleys 
during  the  summer  and  f  aU  of  1914,  and  in  the  El  Paso  Valley  in  the 
spring  of  1915. 
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ELEPHANT  BUTl^E  DAM  AND  APPURTENANT  STRUCTURES. 

The  Elephant  Butte  Dam  is  a  rubble  concrete  gravity,  straight 
structure,  318  feet  in  height,  and  with  a  length  on  top,  including 
the  spillway,  of  1,674  feet. 

Preliminary  work. — Preliminary  surveys  had  been  made  and  some 
preparatory  work  done  toward  the  buildmg  of  a  construction  camp 
at  the  dam  site  prior  to  May,  1909.  Between  May,  1909,  and  July, 
1910,  all  work  on  the  storage  unit  was  suspended  on  account  of  the 
failure  of  negotiations  for  the  purchase  of  the  necessary  lands  for 
reservoir  purposes  and  railroad  right  of  way.  Condemnation  pro- 
ceedings were  consummated  and  the  camp  reopened  in  July,  1910. 

Elephant  Butte  Railroad, — Government  forces  started  work  imme- 
diately on  the  construction  of  the  branch  railroad  connecting  with 
the  Atchison,  Topeka  &  Santa  Fe  Eailroad,  and  continued  to  comple- 
tion that  portion  of  the  roadbed  from  the  dam  to  station  62-f50. 
In  the  meantime  advertisements  for  bids  for  the  construction  of  the 
remainder  of  the  railroad  grading  and  two  trestles  were  prepared 
and  issued,  with  the  result  that  the  railroad  and  trestle  contracts 
were  awarded  and  work  started  in  August,  1910.  The  railroad  was 
completed  and  train  service  inaugurated  March  2,  1911.  Prior  to 
this  time  all  machinery,  materials,  and  supplies  were  hauled  by 
wagon  from  Engle,  a  distance  of  12  miles. 

Drilling. — In  October,  1910,  a  diamond-drill  outfit  was  started  at 
the  proposed  dam  site  to  make  further  explorations  of  the  rock 
foundations.  A  second  drill  was  put  in  operation  January,  1911. 
The  information  resulting  from  this  work  fixed  the  location  of  the 
dam  and  showed  that  the  sand  and  gravel  in  the  bed  of  the  river  were 
suitable  for  concreting  purposes. 

Practically  all  roads  were  built  in  1910  and  1911 ;  the  wagon  bridge 
was  completed  and  put  in  service  June  26,  1911. 

Other  preliminary  construction. — As  part  of  the  preliminary  work 
there  were  also  constructed  in  1910  and  1911  a  permanent  water  sup- 
ply system  for  both  construction  and  domestic  purposes,  bathhouses, 
sewers,  septic  tanks,  sanitary  conveniences,  and  the  following  camp 
buildings :  3  quarter  houses,  2  mess  houses,  28  cottages,  51  tent  houses, 
1  jail,  1  hospital,  and  1  mercantile  store. 

i^'ollowing  is  a  list  of  construction  plant  buildings  erected  at  the 
end  of  1911:  Steam  power  plant  (nearly  completed),  4  storehouses, 
oil  house,  powder  house,  machine  shop,  8  blacksmith  shops,  tool 
house,  coal  chutes,  lumber  shed,  hay  shed,  bams  at  main  corral,  bam 
at  corral  No.  2,  main  oiEce  building,  laboratory  building,  and  a  num- 
ber of  small  miscellaneous  buildings. 

The  local  telephone  system  consists  of  a  25-drop  switchboard  in  the 
office  building,  with  about  40  telephones  located  at  convenient  points 
on  the  work.    This  was  completed  in  1911. 

At  the  end  of  1911  quarry  No.  1  was  opened  up  for  the  delivery  of 
rock,  excavation  for  the  spillway  was  w^ell  under  way,  flume  excava- 
tion was  completed,  flume  concrete  about  half  completed,  and  work 
O!^  the  cofferdams  progressing  satisfactorily. 

Plans  for  the  mixing  plant  were  prepared  in  1911;  excavation  for 
f oimdation  piers  was  started  in  January,  1912 ;  and  the  concrete  piers 
completed  in  Februarjr,  1912.  The  plant,  except  for  the  hydraulic 
gate  operating  mechanism  was  ready  for  the  delivery  of  poncreteiin 
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September,  1912.  At  the  end  of  1912  the  concrete  haulage  engine 
was  in  place  and  the  mixing-plant  building  entirely  completed  except 
for  the  hydraulic  operating  mechanism.  The  cableways  were  com- 
pleted and  put  in  service  first  for  handling  concrete  and  supplies  for 
the  flume  and  later  for  excavating  purposes.  The  flume  was  com- 
pleted and  the  river  diverted  to  ite  new  channel  November  6,  1912. 
Cableway  excavation  by  grab  buckets  was  started  at  once.  Some 
work  was  done  at  quarry  No.  1  in  1912,  but  the  bulk  of  rock  quarried 
was  obtained  from  quarry  No.  2. 

A  dike  was  built  in  1912  along  the  river  bank  at  the  lower  town  for 
protection  against  possible  flooding  during  the  spring  floods. 

Work  on  the  sand-cement  plant  was  started  in  October,  1912;  the 
plant  was  completed  and  put  in  operation  early  in  March,  1913. 
Other  units  completed  and  put  in  operation  in  1912  were  main  rock- 
crushing  plant,  compressors,  track  scales,  and  a  semipermanent  pump- 
ing plant  at  the  town  site. 

Actual  construction  begun, — ^With  the  camp  buildings  completed, 
the  plants  rapidly  rounding  into  shape  for  operation,  and  the  work 
of  excavating  for  the  dam  foundation  well  under  way,  attention  was 
diverted  from  the  preliminary  operations  to  that  of  actual  construc- 
tion. The  sand-cement,  mixing,  and  crushing  plants  were  rushed  to 
completion,  and  evervthing  put  in  readiness  for  concrete  work  on  the 
dam.  A  section  of  bed  rock  east  of  the  flume  to  station  6-J-44  was 
completed  and  the  first  concrete  poured  June  3, 1913^  From  this  time 
until  the  completion  of  the  dam  all  operations  were  directed  and 
timed  to  proauce  the  greatest  possible  output  of  concrete  in  the 
shortest  time.  Bedrock  was  exposed  and  prepared  for  concreting 
only  when  more  space  was  required  to  advance  work  on  the  dam. 

A  concreting  program  was  prepared  in  advance  of  the  work  to 
properly  time  concrete  placing  in  the  winter  and  summer  blocks.  This 
was  necessary  also  in  following  out  the  contraction  joint  scheme. 

Two  shifts  only  were  devoted  to  the  placing  of  concrete ;  the  third, 
or  "  graveyard,"  shift  was  used  in  delivering  plum  rock,  cleaning  con- 
crete and  rock  surfaces,  and  in  general  preparations  for  the  next 
day's  run. 

Concreting  records. — The  output  for  the  month  of  January,  1915, 
stands  as  the  record  for  concrete  placed  in  any  one  month,  and  the 
output  on  the  25th  of  the  same  month  as  the  highest  daily  record.  The 
Januaiy  output  of  38,400  cubic  yards  was  not  the  result  of  continuous 
work,  for  during  the  latter  part  of  the  month  parts  of  two  shifts 
were  lost  by  bad  weather,  and  work  on  the  6th,  the  date  of  flume 
closure,  was  reduced  by  one  shift  entirely  and  a  decreased  output  on 
the  other.  The  losses  at  this  time  were  partially  offset  by  the  intro- 
duction of  a  third  shift  on  the  7th  and  8th. 

The  daily  record  of  2,651  cubic  yards  on  the  25th  of  the  same  month 
was  made  m  two  shifts  of  16  working  hours.  Concrete  was  delivered 
from  the  three  mixers  on  the  day  shift  at  the  rate  of  2.7  cubic  yards 
per  minute;  this  was  handled  on  the  dam  from  the  three  cables  be- 
sides setting  376  cubic  yards  of  plums  and  spalls. 

The  height  of  construction  operations  was  reached  in  the  latter  part 
of  1914,  when  concrete  work  on  the  dam  had  reached  the  point  where 
installation  of  gates  was  necessary  and  the  construction  of  the  earthen 
embankment  was  undertaken.  Some  gate  material  arrived  in  Jan- 
uary, 1914,  but  installation  was  not  imdertaken  until  Sept^ber^gl^is 
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work  was  carried  on  as  rapidly  as  pouring  conditions  would  permit. 
Work  on  the  embankment  or  earthen  dike  located  about  a  mile  west 
of  the  dam  was  started  in  October,  1914,  and  completed  June  30, 1916. 

The  permanent  Engle  Boad  was  started  in  1912,  but  was' not  fin- 
ished. Work  on  this  feature  was  resumed  in  October, .  1914,  and 
finished  early  in  1915.  There  were  two  other  permanent  roads  built 
to  connect  the  east  end  of  the  dam  with  the  permanent  road  system 
in  the  early  part  of  1916,  and  a  short  section  of  road  at  the  west  end 
of  the  spillway  to  connect  the  roadway  across  the  dam  with  the 
embankment  road. 

Closure  of  the  flume  was  successfully  accomplished  January  6, 

1915.  This  act  inaugurated  the  beginning  of  tne  Elephant  Butte 
Reservoir  and  made  possible  the  use  of  the  gate  installation  for  the 
first  time. 

Construction  of  the  150  kilowatt  hydroelectric  plant  was  started 
July  16,  but  was  not  completed  and  put  in  operation  until  November 
12,  1915. 

Spillway  excavation. — Excavation  for  the  spillway  was  begun 
March  5,  1915,  and  the  first  concrete  poured  June  26,  1915.  At  the 
.end  of  1915  arches  were  in  place,  cylinder  gate  towers  were  com- 
pleted to  roadway  level,  and  about  half  of  the  sand  cement  backfill 
between  the  roadway  crown  and  arches  poured.  Except  for  the  cyl- 
inder gate  installation  and  grouting  of  foundation  the  spillway  was 
completed  in  Februair,  1916. 

Completion  oj  the  dam. — Dam  concreting  was  completed  May  13, 

1916,  except  for  a  small  amount  of  concrete  in  the  form  of  covers 
for  drainage  wells,  which  can  not  be  poured  until  after  the  wells  are 
drilled.  At  the  end  of  the  fiscal  year  1916  all  work  on  the  dam  was 
completed,  except  for  drilling  of  drainage  wells  and  the  grouting  of 
five  holes  at  the  western  end  of  the  dam. 

Demolition  of  plants  and  buildings  and  the  storage  of  equipment 
at  Engle  are  practically  completed. 

Drainage  wells. — Drilling  of  drainage  wells  for  the  purpose  of  in- 
tercepting seepage  water  in  the  bedrock  to  a  depth  of  45  feet  below 
the  concrete  and  conveying  the  water  to  the  drainage  gallery  for 
safe  passage  through  the  oam  has  been  one  of  the  most  important 
features  of  the  construction  of  the  Elephant  Butte  Dam.  The  direct 
result  of  this  work  is  to  be  found  in  the  fact  that  measurement  of  the 
seepage  is  possible  at  any  time.  When  measurements  show  a  large 
increase  in  the  flow  from  a  well,  especially  if  the  water  diould  be  tur- 
bid or  slightly  muddy,  steps  are  taken  to  grout  the  hole  and  thus  stop 
the  scour.  This  has  been  done  successfully  in  two  instances.  At  the 
end  of  the  fiscal  year  1916  the  total  seepage  through  drainage  wells 
and  around  the  east  abutment  amounted  to  only  110  gallons  per 
minute,  about  0.25  of  a  cubic  foot  per  second. 

Grouting. — Grouting  of  the  bed  rock  is  no  less  interesting,  because 
tightness  of  the  foundation  depends  largely  on  the  success  of  this 
operation.  Grouting  holes  were  drilled  at  10-foot  intervals  from  the 
east  to  the  west  end  of  the  dam  to  a  depth  of  45  feet  in  the  bedrock 
and  grouted  with  a  Canniflf  self -stirring  grouting  machine.  That 
there  was  need  for  such  work  is  evidenced  by  the  fact  that  about  2,370 
barrels  of  cement  were  forced  through  these  holes  into  the  bedrock 
under  air  pressure  varying  from  10  to  100  pounds. 
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Plastering  of  the  upstream  face  of  the  dam  with  grout  by  the 
cement  gun  was  started  at  the  lowest  exposed  area  of  the  face,  and 
continued  first  from  the  ground  and  scaffolding,  and  later,  after 
the  sump  filled  and  the  storage  of  water  began,  by  rafts.  The  work 
was  completed  from  scaffolding  hung  from  the  top  of  the  dam. 

The  purpose  of  the  grouting  was  to  make  the  upstream  face  imper- 
vious. This  precaution  was  taken  in  addition  to  that  of  using  a 
richer  mix  of  concrete  at  the  f  ac^. 

CONSTBUCTION  BUBIKG  FISCAL  YEAB. 

Elephant  Butte  Dam. — Concrete  work  was  carried  on  with  one 
cable  working  one  shift  from  July  1  to  November  1, 1915,  two  shifts 
and  one  cable  from  November  1,  1915,  to  January  20,  1916,  and  one 
shift  from  January  20  to  completion  of  concreting  May  13, 1916. 

The  total  volume  of  masonry  in  the  dam,  exclusive  of  the  spillway, 
is  605,200  cubic  yards;  of  this  amount  63,870  cubic  yards  were  placed 
in  the  fiscal  year  just  ended. 

As  the  dam  neared  completion,  there  was  an  increasingly  large 
reduction  in  the  amount  of  concrete  placed  daily,  caused  chiefiy  by 
cramped  working  conditions  and  delays  incidental  to  setting  forms 
for  parapet  walls,  roadway  details,  and  architectural  detail  forms  on 
both  faces. 

Bottom  dump  buckets  were  substituted  for  skips  August  30,  the 
straining  tower  was  completed  in  Januarv,  and  operation  of  the 
concrete-haulage  system  was  discontinued  March  21. 

Installation  and  wiring  of  lamp  posts  followed  completion  of  con- 
creting very  closely.  The  dam  was  lighted  for  the  first  time  on 
Mav  26,  1916. 

Excavation  for  dam  foundation  was  carried  on  throughout  the  year. 
New  work,  however,  was  not  undertaken  unless  there  was  need  for 
more  concreting  space,  thus  obviating  the  necessity  for  unduly  ex- 
posing bedrock  to  the  action  of  the  weather.  The  total  Quantity  of 
material  excavated  for  the  dam  was  407,230  cubic  yards;  of  this 
amount  8,330  cubic  yards  were  removed  in  the  fiscal  year. 

Except  for  a  delay  of  about  three  weeks  drilling  of  grouting  holes 
and  drainage  wells  was  continuous.  Operation  from  July  1  to  Feb- 
ruarj^  9  was  on  a  one-shift  basis,  February  9  to  April  1  two  shifts, 
April  1  to  June  30  three  shifts,  resulting  m  a  total  depth  drillea  or 
12,150  feet. 

Cement  ^n  work  was  completed  in  May.  The  total  space  covered 
with  Gunmte  is  180,420  square  feet. 

Foundation  grouting  was  carried  on  intermittently.  At  the  end 
of  the  year  this  work  was  completed  except  for  five  holes  under  "A" 
tail  tower,  which  can  not  be  drilled  until  the  tower  is  taken  down. 

Construction  of  the  hydroelectric  plant  was  started  July  16,  but 
cwing  to  the  pressure  of  other  work  was  not  completed  until  Novem- 
ber 12.  The  turbine  was  put  in  operation  on  that  dav  and  worked 
one  shift  daily  from  12  midnight  to  8  a.  m.  until  November  21, 
when  the  flywheel  cracked ;  this  accident  caused  suspension  of  opera- 
tion until  Januarv  18,  1916.  Since  that  time  operation  has  varied 
with  the  demand  for  power.  The  total  output  to  June  30  was  145,050 
kilowatt-hours. 
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Operation  of  the  steam-power  plant  was  discontinued  June  3,  after 
having  been  in  almost  continuous  operation  since  February,  1912. 
Dismantling  of  turbine  unit  No.  1  was  started  February  18;  at  the 
end  of  the  year  the  plant  was  80  per  cent  dismantled.  The  total 
output  of  the  plant  was  10,509,770  kilowatt-hours,  of  which  amount 
1,069,400  kilowatt-hours  were  generated  in  the  fiscal  year  1916. 

Operation  of  the  sand-cement  plant  was  discontinued  on  Jan- 
uary 24.  Dismantling  of  machinery  was  started  on  the  25th.  The 
total  output  was  621,550  barrels. 

Employees  in  July  averaged  367  men,  in  January  356,  and  in  June 
172.  There  were  29  head  of  stock  on  the  job  during  the  first  10  months 
of  the  year  and  9  at  the  end,  20  having  been  transferred  to  another 
project. 

There  were  a  few  heavy  rains  which  delayed  work  somewhat,  but 
taken  as  a  whole  the  weather  was  favorable  for  field  work. 

There  was  a  net  gain  in  the  reservoir  of  385,000  acre-feet  of  water 
and  25.82  feet  in  depth.  The  elevation  of  reservoir  was  4,346.02  feet, 
and  the  water  in  storage  882,900  acre-feet  on  June  30. 

Spillway, — At  the  beginning  of  the  fiscal  year  excavation  was  well 
under  way,  and  a  small  amount  of  concrete  had  been  placed  in  the 
four  tunnel  outlets.  Concreting  of  paving,  bridge  piers,  abutments, 
arches,  gate  towers,  parapet  walls,  and  roadway  details  followed  in 
the  order  named.  Concrete  work  was  conipleted  on  February  16, 
and  the  structure  was  ready  for  service  in  May. 

As  an  additional  protection  against  faulty  and  seamy  bedrock 
21  holes  were  drilled  upstream  from  the  axis  and  grouted. 

The  total  excavation  made  for  the  spillway  was  47,120  cubic  yards, 
concrete  in  structure  5,800  cubic  yards,  feet  of  hole  drilled  for 
grouting  1,596. 

Miscellaneous  wcyi^Jc, — ^During  the  year  a  permanent  gaging  station 
was  built  at  the  lower  town  site,  a  silt  survey  of  the  reservoir  was 
started,  the  Atchison,  Topeka  &  Santa  Fe  Railroad  pipe  line  between 
Engle  and  the  pumping  station  in  the  Arroyo  del  Muerto  was  sur- 
veyed, a  permanent  walkway  was  built  on  the  downstream  face  of 
the  dam,  the  roadway  on  the  dam  was  connected  to  the  permanent 
road  system  hj  the  construction  of  two  short  roads,  and  the  balanced 
valves  were  dismantled,  cleaned,  oiled,  and  reassembled. 

Dismantling  of  plant, — The  work  of  demolition  has  been  under 
way  since  January.  At  the  end  of  the  year  it  was  about  80  per  cent 
completed.  Dismantled  machinery,  lumber,  etc.,  not  held  for  trans- 
fer was  shipped  to  Engle,  N.  Mex.,  for  storage  in  the  storage  yard 
there. 

Leashurg  Extension  Canal, — Construction  of  the  extension  of  the 
Leasburg  Canal  from  station  310  to  570,  to  give  a  better  water  sup- 
ply to  the  Las  Cruces  and  Mesilla  community  ditches  in  the  upper 
Mesilla  Valley,  was  started  in  December,  1915,  and  completed  May 
31,  1916.  At  the  same  time  the  Picacho  Branch  Canal  leading  from 
the  Leasburg  extension,  for  the  irrigation  of  approximately  5,000 
acres  in  the  Picacho  district  on  the  west  side  of  the  river,  was  con- 
structed to  station  121  on  the  east  bank  of  the  river,  at  which  point 
a  flume  is  to  be  constructed  across  the  river.  One  hundred  and  nine 
thousand  five  hundred  cubic  yards  of  class  1  material  were  exca- 
vated on  the  Leasburg  extension,  and  28,300  cubic  yards  on  the 
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Picacho  Branch  canals,  nearly  all  by  contract.  In  addition  to  this, 
four  bridges,  three  concrete  drops,  one  wasteway,  one  large  combi- 
nation structure,  and  several  minor  structures  on  the  Leasburg  exten- 
sion, and  several  minor  structures  on  the  Picacho  Branch  Canal  were 
constructed  by  Government  forces. 

MesiUa  Diveraion  Dam  and  Canals. — In  the  lower  Mesilla  Valley 
the  Mesilla  Diversion  Dam,  embracing  the  excavation  of  47,275  cubic 
yards  of  earth  and  the  placing  of  2,876  cubic  yards  of  concrete,  1,070 
cubic  yards  of  riprap  and  paving,  and  137,443  pounds  of  gates  and 
machinery,  was  completed  May  31,  1916,  by  Government  forces. 
The  East  Side  Canal  heading  at  the  Mesilla  Dam  was  completed  in 
September,  1915;  267,600  cubic  yards  of  earth  were  excavated,  and 
977  cubic  yards  of  concrete  and  476  cubic  yards  of  paving  were 
placed,  all  by  Government  forces.  The  West  Side  Canal,  also  head- 
ing at  Mesilla  Dam,  and  the  Chamberino  Feed  Canal,  leading  from 
the  West  Side  Canal  to  the  Chamberino  community  ditch,  were  com- 
pleted in  November,  1915.  The  total  material  in  the  two  canals  was 
563,870  cubic  yards  of  class  1  earth,  1,924  cubic  yards  of  concrete, 
and  2,442  cubic  yards  of  paving;  all  work  was  done  by  Government 
forces.  The  work  on  the  Mesilla  Dam  and  the  East  and  West  Side 
Canals  was  begun  in  December,  1914. 

Franklin  Canal  and  San  Elizario  Feed  Canal. — In  the  El  Paso 
Valley  a  large  wasteway  was  built  at  station  78  of  the  Franklin 
Canal.  In  December,  1915,  work  was  started  on  the  San  Elizario 
Feed  Canal,  heading  at  station  780  Franklin  Canal,  and  extending 
3.2  miles  to  the  San  Elizario  community  ditch,  also  supplying  water 
to  the  Socorro  community  ditch.  The  canal  was  completed  in  April, 
1916;  43,756  cubic  yards  of  class  1  material  were  moved  by  contract; 
975  cubic  yards  of  concrete  were  placed  in  0.46  mile  of  canal  lining; 
and  218  cubic  yards  of  concrete  and  110  cubic  yards  of  paving  were 
placed  in  structures  by  Government  forces. 

Surveys. — Farm-property  surveys  were  completed  early  in  the 
fiscal  year,  as  well  as  the  surveys  of  the  community  ditches  under  the 
project.  Several  preliminary  drainage  lines  have  been  run,  and  final 
location  has  been  made  on  the  lower  ends  of  the  Mesa  drain  in  the 
El  Paso  Valley  and  the  East  Kiver  drain  in  the  Mesilla  Valley.  A 
preliminary  survey  was  made  of  Tornilla  Valley,  a  tract  of  about 
10,000  acres,  lying  below  Fabens,  Tex.  This  district  has  never  been 
included  in  the  project,  but  the  survey  was  made  with  the  idea  that 
it  might  ultimately  be  included.  Surveys  for  the  final  locati6n  of 
Percha  Dam  and  the  Arrey  Canal  were  begun  in  May,  1916,  prepara- 
tory to  beginning  construction.  This  work  is  located  at  the  head  of 
the  Rincon  Valley  for  the  irrigation  of  that  valley. 

Drainage  construction. — After  the  requirements  of  the  commission 
with  reference  to  the  agreement  to  pay  for  the  cost  of  a  drainage  sys- 
tem had  been  complied  with  by  the  two  water  users'  associations, 
work  of  securing  right  of  way  on  the  first  division  of  the  Mesa  drain 
in  the  El  Paso  Valley  and  the  East  River  drain  in  the  Mesilla  Valley 
was  begun,  and  finally  sufficient  right  of  way  had  been  secured 
to  warrant  starting  a  drag-line  machine  at  work  on  the  East  River 
drain  the  last  of  April  and  another  machine  on  the  Mesa  drain  the 
last  part  of  May.  By  the  end  of  the  fiscal  year  a  total  of  2  miles  had 
been  excavated  on  the  two  drains;  the  total  amount  of  clasB  1  material 
moved  was  54,124  cubic  yards.  r^^r^^^l^ 
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While  irrigation  has  been  practiced  for  a  great  many  years  in  the 
Rio  Grande  Valley,  the  necessity  for  drainage  has  not  been  apparent 
to  the  settlers  until  the  past  year,  although  it  has  been  recognized 
and  considered  by  the  reclamation  officials  in  all  their  plans  and 
estimates  except  those  first  made.  There  are  several  contributing 
causes  to  the  sudden  change  in  ground-water  conditions.  Previous 
to  the  storage  of  water  at  Elephant  Butte  Dam,  the  Rio  Grande 
carried  a  great  deal  of  silt  which  was  carried  out  upon  the  land 
during  irrigation  and  formed  a  semi-impervious  coating,  allowing 
the  water  to  penetrate  very  slowly  into  the  soil.  Usually  there  was 
a  period  of  from  one  to  three  months  when  the  river  was  practically 
or  entirely  dry,  allowing  no  water  to  enter  the  soil.  Since  water  has 
been  stored,  all  silt  has  been  dropped  at -the  reservoir  and  the  water 
now  goes  upon  the  land  clear,  or  nearly  so,  allowing  it  to  penetrate 
much  more  readily  into  the  ground ;  and  as  the  water  users  have  not 
yet  learned  to  cut  down  the  amount  of  water  applied,  the  result  is  a 
rapid  rising  of  the  ground-water  level.  This  rise  is  also  affected  by 
the  construction  of  additional  canals  in  the  past  two  years,  and  the 
fact  that  water  is  flowing  constantly  in  all  the  canals  and  in  the 
river.  As  the  valleys  are  very  flat  and  as  they  are  in  most  cases 
confined  by  mountain  ranges  approaching  to  the  river  bank  at  their 
lower  ends,  with  the  probability  of  rock  barriers  cutting  across,  the 
rate  of  underflow  and  escape  of  the  groimd  water  is  very  slow.  At 
the  present  time  the  ground  water  is  very  close  to  the  surface  on 
some  portions  of  the  project. 

The  matter  has  been  submitted  to  the  two  water  users'  associations, 
which  have  voted  that  the  Government  shall  expend  not  to  exceed  $10 
per  acre  in  the  construction  of  a  drainage  system.  Wells  have  been 
put  down  at  intervals  of  about  one-half  mile,  both  in  the  Mesilla  and 
El  Paso  Valleys,  and  monthly  readings  are  taken  to  observe  the  eleva- 
tion of  the  ground  water.  A  tentative  plan  for  main  drains  has  been 
prepared  for  these  two  valleys,  a  portion  of  the  ditches  located,  and 
one  drag-line  machine  is  at  work  m  the  El  Paso  Valley  and  another 
in  the  Mesilla  Valley  on  the  construction  of  a  main  drain.  To  date 
2  miles  of  drain  have  been  excavated.  The  placing  of  additional 
machines  on  this  work  to  increase  the  rate  of  progress  is  being  with- 
held pending  the  formation  of  drainage  districts  in  accordance  with 
a  rulfng  of  the  Reclamation  Comjnission. 

ECONOMIES  OF  GOVERNMENT  WOBK. 

On  the  Rio  Grande  project,  exclusive  of  Elephant  Butte,  the  only 
work  performed  has  been  the  construction  of  a  part  of  the  canal  sys- 
tem and  two  diversion  dams.  Part  of  this  work  has  been  done  by 
contract  and  part  by  Government  forces.  The  earthwork  on  two  of 
the  large  canals  and  on  a  part  of  the  reconstruction  of  the  Franklin 
Canal  was  done  by  Government  forces  at  the  request  of  the  water 
users  in  order  to  give  employment  to  the  farmers  of  the  valley. 
The  greater  part  of  the  remainder  of  the  canal  work  and  the  construc- 
tion of  the  Leasburg  Dam  was  done  by  contract.  On  the  work  done 
by  Government  forces  bids  were  not  asked,  and  on  the  work  done  by 
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contract  the  conditions  were  not  comparable  with  thoee  on  the  work 
done  by  Government  forces,  so  that  an  intelligent  comparison  between 
contract  work  and  work  done  by  Government  forces  is  not  possible 
on  this  project. 

Elephant  Butte  Railroad. — Assuming  continuance  of  teaming  con- 
tract tor  hauling  supplies  from  Eagle,  N.  Hex.,  to  the  dam  (unlikely 
at  rate  of  13  and  13.5  cents  per  100  pounds,  because  of  heavy  valve 
pieces,  etc.),  hauling  of  138,500  tons  by  railroad  to  May  31,  1916, 
saved  approximately  $150,000,  allowing  for  the  cost  of  the  branch 
railroad. 

Sand  cement  plant, — Operation  of  this  plant  resulted  in  a  total  out- 
put of  621,550  barrels  or  sand  cement  at  a  unit  cost  of  $1,578  per 
Darrel,  or  a  total  cost  of  $981,051.92,  including  cost  of  plant.  Since 
one  barrel  of  sand  cement  is  equivalent  to  0.926  barrel  of  Portland 
there  would  have  been  required  in  the  construction  of  the  Elephant 
Butte  Dam  about  575,000  barrels  of  straight  Portland  cement,  which, 
at  $2.13  per  barrel,  would  have  cost  $1,224,750.  The  net  saving  to 
the  Government  through  the  use  of  sand  cement,  therefore,  is  the  dif- 
ference between  the  actual  cost  of  sand  cement  and  the  estimated  cost 
of  Portland,  or  $243,6 


BOABD  MEETINGS. 


RIO  GRANDE  PROJECT,  EXCLUSIVE  OF  ELEPHANT  BUTTE  DAM. 


DftU. 


PurpoM. 


PtraoonAI  of  board. 


Oct. 

22,1904 

June  15,1906 

Mar. 

27,1913 

Nov, 

25,1913 

Dec. 

4,1913 

Do 

Oct. 

19,1914 

Do 

Apr. 

7,1915 

Choice  between  Elephant  Butte  and  Inter- 
national Dams,  and  general  status  of 
project. 

Leasburg  Dam  and  Canal 


Hish4ine  canal  system  in  Mesilla  Valley. . . 
Reconstruction  of  Franklin  Canal 

Construction  of  Mesflla  Valley  West  Side 
Canal. 

Adverse  report  on  construction  of  high-line 
canal  system  in  Mesilla  Valley,  and  rec- 
ommending present  system  of  canals. 

Flans  for  Mesilla  Dam,  £ast  Side  and  West 
Side  Canals  in  Mesilla  Valley,  and  exten- 
sion of  Franklin  Canal  in  El  Paso  Valley. 

Flood  and  river  control  for  Rio  Grande 
project. 

Drainage 


A.  P.  Davis,  W.  H.  Sanders,  B.  M.  HaO. 

C.  E.  Grunaky,  W.  H.  Sanders,  B.  M.  HalL 
W.  W.  Foiled. 

A.  P.  Davis,  L.  C.  HIU,  D.  C.  Henny,  L.  M. 
Lawson,  Homer  J.  Gault. 

D.  C.  Henny,  W.  W.  FoUett,  L,  C.  HiU, 
L.  M.  Lawson. 

W.  L.  Marshall,  D.  C.  Henny,  W.  W.  Follett, 

L.  C.  Hill,  L.  M.  Lawson. 
W.  L.  MarshaU,  D.  C.  Henny,  W.  W.  FoUett, 

L.  C.  Hill,  L.  M.  Lawson. 

W.  L.  Marshall,  D.  G.  Henny,  L.  C.  Hill, 
F.  W.  Hanna,  L.  M.  Lawson. 

W.  L.  MarshaU,  D.  C.  Henny,  L.  C.  HiU, 
F.  W.  Hanna,  L.  M.  Lawson. 

E.  H.  Baldwin,  L.  C.  HUl,  D.  W.  Murphy, 
L.  M.  Lawson. 


ELEPHANT  BUTTE  STORAGE. 


Jan.  24,1911 

Apr.    6,1912 

Aug.    7,1912 

Feb.  4^,1913 

May  27,1913 

Dec.  5-6, 1913 

Feb.  26,1914 
Oct.  20,1914 


Location  of  dam  and  methods  to  be  used 

in  construction. 
Sand  cement  plant 

Design  of  dam  and  construction  speciflca- 

uons. 
Gate  control  of  reservoir 

Supplemental  report  on  gate  control  of 

reservoir. 
Earth  embankment 

Methods  of  construction 

Earth  embankment i. 


A.  P.  Davis,  L.  C.  HiU,  F.  E.  Weymouth, 

A.  J.  WUey.  W.  M.  Reed. 
L.  C.  HUl,  W.  M.  Reed,  H.  J.  Gault,  R.  R, 

Coghlan. 
A.  P.  Davis.  D.  C.  Henny,  L.  C.  HUl,  E.  H. 

Baldwin,  W.  M.  Reed,  F.  Teichman. 
D.  C.  Henny,  O.  H.  Ensign,  L.  C.  HUl, 

F.  Teichman. 
D.  C.  Henny,  L.  C.  HiU,  F.  Teichman. 

Gen.  Wm.  L.  MarshaU,  D.  C.  Henny,  W.  W. 

Follett,  L.  C.  Hill,  F.  Teichman. 
A.  P.  Davis,  L.  C.  Hill,  E.  H.  Baldwin. 
Gen.  Wm.  L.  Marshall,  D.  C.  Henny,  L.  C. 

HiU,  E.  H.  Baldwin. 
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OPERATION  AND  MAINTENANCE. 

The  Leasburg  Dam,  Leasburg  Canal,  and  Franklin  Canal  were 
operated  the  entire  year.  During  the  latter  part  of  1915  the  Mesilla 
West  Side  and  the  Mesilla  East  Side  Canals  were  completed,  and 
since  the  first  of  the  calendar  year  1916  these  canals  have  been  oper- 
ated. Early  in  1916  the  Mesilla  diversion  dam  was  completed  and 
the  Leasburg  Extension  Canal  built;  they  were  put  in  operation  in 
time  for  the  season's  irrigation. 

The  Elephant  Butte  Dam  was  also  operated  during  the  entire  year 
and  stored  water  wag  delivered  i>ot  only  to  the  canal  systems  oper- 
ated by  the  United  States  but  also  to  all  community  canals  having 
independent  headings  in  the  Eio  Grande  below  Elephant  Butte. 

In  1915  there  was  irrigated  from  the  canals  operated  by  the  Recla- 
mation Service  a  total  of  33,876  acres.  The  average  duty  of  water 
on  the  project  varied  from  an  average  of  7  acre- feet  per  acre  in  the 
Mesilla  Valley  to  4.5  acre-feet  per  acre  in  the  El  Paso  Valley.  The 
average  for  the  project  was  5.9  acre- feet  per  acre  measured  at  point 
of  delivery  from  canal. 

In  the  season  of  1915  all  water  delivered  in  New  Mexico  under  con- 
tract between  the  United  States  and  the  Elephant  Butte  Water  Users' 
Association  was  on  an  acre-foot  basis.  Water  is  delivered  under  a 
similar  contract  during  season  of  1916  with  the  exception  that  the 
acre-foot  basis  has  been  eliminated.  The  1915  water  delivery  in  the 
El  Paso  Valley  was  made  under  individual  rental  contracts  on  the 
acre-foot  basis,  and  in  1916  under  individual  and  community  rental 
contracts  on  the  same  basis. 

In  1916  there  is  being  irrigated  under  the  canals  operated  by  the 
service  a  total  of  61,000  acres  which,  up  to  June  30,  had  used  a  total 
of  283,692  acre-feet  of  water. 

The  climatic  conditions  in  1915  were  favorable  for  crop  production, 
and  the  supply  of  water  was  abundant.  Insect  pests,  fungous  diseases, 
waterlogging,  and  poor  farming  methods  reduced  the  average  crop 
production  per  acre  considerably.  The  early  part  of  1916  was  char- 
acterized by  extremely  dry  and  hot  weather  with  excellent  crop  yield 
and  good  markets.  Lack  of  drainage  will  reduce  crop  yields  to  a 
considerable  extent. 

Historical  review,  Rio  Grande  project. 


Item. 


1911 


1913 


1913 


1914 


1915 


19161 


Acreage  for  which  the  service  was  pre- 
pared to  supply  water 

Acreage  irrigatod. 

Miles  of  canal  operated 

Water  diverted  (acre-feet)  * 

Water  delivered  to  land  per  acre  Irrigated 
(acre-feet) «. 


26,000 

25,980 

6 

152,685 

6.00 


25.000 

23,115 

6 

125,000 

5.40 


35,000 

27,723 

37 

149,610 

4.34 


40,000 

28,442 

37 

179,964 

6.68 


45,000 

33,876 

37 

199,952 

5.90 


88,000 

61,000 

72,3 

484,000 

7.90 


1  Data  for  1916  estimated. 

•  At  point  of  delivery  from  main  canals.    Does  not  include  silting  and  scouring  water  delivered  free  of 
ditfge. 
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SETTLEKENT. 

An  abundance  of  water  in  the  Elephant  Butte  Reservoir,  insuring 
a  suflScient  irrigation  supply,  has  caused  a  number  of  property  owners 
who  heretofore  have  allowed  their  lands  to  lie  idle  to  clear  the  land 
and  put  it  in  cultivation.  Some  of  the  large  holdings  are  being  sub- 
vided  and  sold  in  comparatively  small  tracts. 

To  encourage  the  settlement  of  the  land  by  practical  farmers  a  pub- 
licity bureau  has  been  maintained.  Prior  to  1915  this  bureau  was 
maintained  jointly  by  the  El  Paso  Valley  and  the  Elephant  Butte 
Water  Users'  Associations.  During  the  year  1915  the  Elephant  Butte 
Water  Users'  Association  established  a  separate  oflSce  at  Lias  Cruces, 
N.  Mex.,  for  the  cooperative  selling  of  lands  in  the  New  Mexico  por- 
tion of  the  project.  A  secretary  of  immigration  is  employed  and  also 
a  land  sales  agent.  Lands  are  listed  for  sale  and  considerable  project 
information  distributed  through  this  office. 

All  the  towns  on  the  project  have  grown  steadily.  El  PasOj  espe- 
cially, is  growing  fast,  and  large  building  operations  are  carried  on 
during  the  entire  year. 

Settlement  data,  Rio  Grande  project. 


Item. 


1913 


1914 


1915 


19161 


Total  number  of  farms  on  project 

Populat  ion 

Number  of  irri^ted  liarms 

Operated  by  owners 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  fanrs 

Number  public  schools 

Number  churches 

Number  of  banks 

Total  amount  of  capital  stocl- . . . 

Total  amount  of  depodts 

Total  number  of  depositors 


110, 


1,784 

6,947 

1,7M 

1,089 

695 

6,947 

27 

74,918 

81,865 

47 

76 

14 

580,000 

398,000 

40,000 


1,536 

6.642 

1,536 

932 

604 

6.642 

25 

78, 136 

84,777 

47 

81 

14 

12,645,000 

$11,653,000 

45.784 


1,700 

10,000 

1,700 

1,000 

700 

10.000 

25 

80.000 

90,000 

52 

85 

19 

$3,251,000 

$19,916,380 

48,090 


2,000 

11,000 

2,000 

1,200 

800 

11,000 

25 

.     81,000 

92,000 

55 

92 

20 

$3,275,000 

$26,002,000 

61,000 


1  Estimated. 


PRINCIPAL  CROPS. 


Alfalfa  is  the  principal  crop  on  the  project;  about  two-thirds 
of  the  acreage  irrigated  is  planted  to  this  crop.  An  excellent  crop 
was  raised  in  1915,  but  the  price  was  comparatively  low,  averaging 
$10  per  ton.  A  fair  crop  was  cut  before  June  30,  1916,  and  a  con- 
siderable amount  sold  at  a  much  higher  price,  averaging  $14  ]f)er 
ton.  Fruit,  apples  and  pears  especially,  made  ex(iellent  returns 
and  proved  very  profitable,  peaches  alone  excepted.  While  the  peach 
crop  was  excellent,  there  was  practically  no  market,  and  a  consider- 
able amount  of  the  crop  was  allowed  to  rot  on  the  trees.  Garden 
truck,  sweet  potatoes,  and  grain  made  fair  crops. 

61309^—16 22 
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Cf-op  report  of  irrigated  lands  under  Oovemment  canaU,  Rio  Grande  project^ 
New  Mexico-Texas,  year  of  1915. 


Area 
(acres). 

Unit  of 
yield. 

Yields. 

Values. 

Irrigated  crop. 

Total. 

Average 
per  acre. 

Per  unit 
of  yield. 

Total. 

Per  acre. 

Alfiklfo  

22,152 

166 

193 

448 

1 

82 

3,718 

879 

105 

132 

1,147 

20 

771 

7 

845 

121 

246 

3 

158 

20 
986 

Tons 

Pounds 

...do 

Tons 

...do 

Bushels 

Tons 

Crates 

Pounds 

70,080 

332,000 

4,504 

3,899 

10 

277 

101,013 

12,503 

21,000 

283,626 

3.16 

2,000.00 

23.80 

8w70 

10.00 

3.38 

27,17 

14.33 

200.00 

2,148.68 

110.00 

.02 

.65 

2.40 

5.00 

5.00 

1.00 

3.60 

.90 

.06 

$700,800 

6,640 

2  986 

9,357 

50 

1,385 

101,013 

44,075 

18,900 

17,017 

86,025 

470 

25,547 

240 

4,225 

2,689 

14.175 

127 

5.840 

60,605 

1,218 

131.60 

Auples 

40.00 

BMiey....... ..:.::::::..: 

15.47 

Beans 

20.88 

Beets,  sugar 

60.00 

Cane . .            

16.90 

G<nn,  Indian 

27.17 

Com',  fodder 

60.10 

Cantftioupw? 

180.00 

Fniltfl,  small  ^ 

128.02 

Garden 

75.00 

Hay 

Tons 

Bushels 

...do 

47 

51,094 

96 

2.35 
66.27 
13.24 

10.00 

.50 

2.50 

5.00 

.01 

.025 

3.36 

.40 

1.00 

8w40 

23.50 

Oats 

33.14 

Onions 

83.10 

Pasture..... 

5.00 

Peaches 

Pounds 

...do 

Bushels 

...do 

...do 

...do 

268,983 

567,030 

38 

14,602 

60.605 

145 

2,223.00 
2,305.00 
11.69 
92.42 
3a  17 
5.00 

22.23 

Pears 

57. 6S 

Peas 

39.28 

Sweet  potatoM 

36.97 

Wheat 

30.17 

Al&iUiseed 

42.00 

Leas  duplicated  areas 

Total  cropped  acreage. 

32,246 
351 

Total  and  average. 

1,103,388 

34.22 

Areas. 

Acns. 

Farms. 

briwted,  no  crop: 

Nonbearlne  orchards . . . 

Total  irrigated  vea  fturms  renorted 

38,876 
32,246 

1,092 

^ 

MfwceTt<u)<K>ui? 

ranortAd 

1,002 

Grand  total  irrigated 

33,876 

FINANCIAL  STATEMENT. 

[Financial  statement  In  detail,  showing  assets,  liabilities,  reserves,  and  capital,  given 

in  appendix,  p.  724.] 

Feature  costs  of  Rio  Orande  project  to  June  SO,  1916, 


Features. 


Snbfeature. 


Prino^ 

feature. 


Examination  and  surveys: 

Project  general 

Ifflgh-luie  oanal 

Silt  deposits  Elephant  Butte  Reservoir. 
Hydrographlo  surveys,  New  Mexico. . . . 

Hydrographio  surveys,  Colorado 

Drainage  mvestlgations,  San  Luis 

San  Marclal  investigations 

Administration  anogeneral  expense. . . . 

Canal  system: 

Palomas  system,  preliminary 

Rincon  system,  preliminary 

Leasburg  system- 
Preliminary 

Leasburg  DiverBton  Dam 

Leasburg  Canal 

Leasburg  Extension  Canal 

Pioacho  Branch  Canal 

HesUla  system— 

Mesllla  Diversion  Dam 

MesLlla  West  Side  Canal 

MesUla  Bast  Side  Canal 


176,855.65 

37,419.31 

808.59 

5,525.01 

15,  aw.  48 

7,262.19 

1,781.25 

39.54 


1,416.43 
8,919.52 

29,342.29 
92,669.64 
86,495.39 
40,210.02 
8,507.35 

126,114.65 
263,294.46 
121,962.39 
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Feature  008U  of  Rio  Orande  project  to  June  80,  101& — Oontinned* 


Featiins. 


Snbfeaton. 


Prlnctpia 


Ganal  Bystna— oontlnaad. 

Kl  Paw  system- 
Preliminary 

Franklin  Canal 

Ban  Sliiario  Feed  Canal 

Adminifltratlye  and  general  expense. . 

Lateral  system: 

LeaaSaig  system,  preliminary 

Mesilla  west  side,  preliminary 

MesUla  east  side,  preliminary 

£1  Paso  system— 

Preliminary 

Bovee  lateral 

Administratiye  and  gener^  expense.. 


Diainace  system: 

Project  as  a  whole,  preliminary . 
Palomas  system,  preliminary . . . 
Leasburg  svstem,  preliminary. . . 


East  River  drain 

£1  Paso  system- 
Preliminary 

liesa  drain 

Administratiye  and  general  expense.. 


Flood  protection: 

Project  as  a  whole,  prelimmary . 

Palomas  system 

Iteasbure  svstem- 

Preliminary 

CatofT  in  river  channel 

Mesilla  system— 

Meflilla  system,  general 

Mesilla  West  ffide  Canal 


El  Paso  system,  preliminary 
Administrative  and  generaic 


general  expense. . 


Farm  units: 
'    Project  as  a  whol^.. 

Palomas  system.... 

Rincon  system 

Leasborg  system. . . 

Mesilla  system 

El  Paso  system 


Permanent  improvements  and  land: 
Leasborg  system- 
Buildings 

Roads 

MesUla  a. 

Build 

Roads.. 

El  Paso  system,  buildings 

Administrative  and  general  expense.. 

Telephone  lines: 

Leasburg  system 

Mesilla  system 

El  Paso  system 

Administrative  and  general  expense.. 


Operation  and  maintenance  during  construction  (water-rental  basis). 
Plant  aooonnts 


Gross  cost  of  constructian  on  project  to  June  30, 1916.. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rentals  of  irrigation  water 

Contractor's  freight  refunds 

I/06S  on  mess-house  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 


Net  cost  of  construction  of  project  to  June  30, 1914. 


1  Deduct. 


9144,749.01 

a06»  157.24 

38,879.88 

9,128.62 


8,927.80 
8,971.48 
4,496.30 

4,896.60 

1,456.63 

75.25 


$1,261,166.61 


18^828102 


158.21 
18.99 
4.81 

11,467.06 
4,808.81 

10,572.08 
4,065.06 
3,457.02 


271.11 
83.01 

842.86 
12,966.47 

9^609.29 

1,485.25 

10.88 

105.23 


1,940.80 
8,852.33 
20,855.02 
14,530.50 
52,405.21 
27,962.01 


3,031.66 
10,062.92 

1,833.82 

1,469.04 

1,857.00 

627.45 


1,394.11 

8,n3.70 

167.83 

53.73 


S4,54L68 


18,261.10 


121,061.87 


17,881.80 


10,829.37 
151,133.53 
38,70(.U8 


828.74 

212,453.25 

2. 1.%.  77 

13,063.11 

666.03 

7,926.43 


1,815,927.05 


220,968.11 


1,594,958.94 
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Feature  costs  of  Elephant  Butte  storage  to  June  SO,  1916. 


Featuras. 


Babfeetun. 


Prindpal 

feature. 


Examinations  and  surveys 

Storage  system: 

Preliminary  and  general  work., 

Elephant  Butte  Dam 

Embankment • 

BpUlway 


Power  system  (transmission  lines) 

Permanent  ImproYements  and  land  (roads) 

Gross  cost  of  construction  of  project  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rentals,  power,  and  light 

Contractors' freight  rerands 

Forfeitures  by  defaulting  bidders  and  contractors 

Other  revenues,  undassifled 

Loss  on  mesa-house  operations 

Profit  on  mercantile  store  operations 

Loss  on  hospital  operations 

Plant  accounts 


Net  cost  of  construction  of  project  to  Jime  30, 1916. , 


$397,090.70 

4,251,070.11 

129.946.04 

124,457.87 


32,332.17 

2,243.33 

2,213.66 

5,813.43 

684.34 

1233.07 

86,413.19 

» 8, 377. 91 

19,997.07 


81,447.06 


4,902,494.72 

1,266.83 

26,656.86 


4,031,864.46 


78|821.87 


4,856»042.99 


1  Deduct. 

Estimated  cost  of  contemplated  work,  Rio  Orande  project,  during  fiscal  year 

1917. 


Features. 


Subfeature. 


Principal 
feature. 


Examination  and  surveys,  miscellaneous  Hydrographic  work  and  silt 
determination  in  river 

Canal  systems: 

Percha  Diversion  Dam  (Rincon  system) , 

Rinoon  Canal  system , 

Leasburg  system 

El  Paso  vauey  system 


Lateral  system,  preliminary  work. , 


Drainage  sjrstem: 


Valley 
El  Paso  Valley 


drains., 
drains.. 


Farm  units,  miscellaneous  work. 

Permanent  improvements  and  land,  gate  tender's  house  at  Percha  Dam . 
Operation  and  maintenance  during  construction  (water^ental  basis) . . . . 


Mercantfle  stores. 
Hospitals 


Total. 


$140,000.00 
163,000.00 
21,800.00 
50,000.00 


70,000.00 
64,156.00 


$2,500.00 


383,800.00 
3,000.00 


134,155.00 
1,000.00 
1,000.00 

94,545.00 
9,450.00 
3,550.00 
4,000.00 


637,000.00 


Estimated  cost  of  contemplated  work,  Elephant  Butte  storage,  fiscal  year  1917. 


Features. 


Sub- 
feature. 


Principal 
feature. 


Examination  and  surveys,  silt  deposits 

Storage  system 

P«inanent  improvements  and  land  (roads) . , 

Msrcantiie  stores 

Hospitals : 


$7,000 


200 


Total. 


$7,000 

10,600 

200 

1,300 

3,800 

650 

23,560 
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W.  S.  Arthur,  acting  project  manager.  WiUlston,  N.  Dak. 

LOCATIOK. 

County:  Williams. 

Townships:  152  to  155  N.,  Rs.  100  to  104  W.,  fiftli  principal  meridian. 

Railroad:  Great  Northern. 

Railroad  stations  and  estimated  population  January  1,  1916:  Buford,  75; 
Trenton,  150;  and  Marley  (less  than  25).  On  Buford-Trenton  unit  are  small 
unincorporated  villages.  Williston,  on  the  Williston  unit.  Is  an  incorporated 
city  of  about  4,500  population. 

WATEB  SUPPLY. 

Source  of  water  supply:  Missouri  River. 
Area  of  drainage  basin :  155,000  square  miles. 

Mean  run-off  of  Missouri  River,  near  Williston,  May  to  October,  1905  to  1907 : 
15,000,000  acre-feet. 

AGRICULTUBAIi  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  1916 :  Buford- 
Trenton  unit,  4,049  acres ;  Williston  unit,  8,189  acres. 

Area  under  water-right  applications  and  water  rental  contracts  to  June  30, 
1916:  5,706.48  acres. 

No  part  of  the  project  was  irrigated  in  1915.  The  Williston  unit  is  being 
operated  for  commercial  power,  under  a  contract  with  the  city  of  Williston. 

Length  of  the  irrigation  season :  80  days,  beginning  from  June  1  to  June  15. 

Average  elevation  of  the  irrigable  area :  1,900  feet  above  sea  level. 

Rainfall :  The  actual  precipitation,  calendar  year  1915,  was  13.87  inches.  The 
average  for  12  years,  beginning  in  1904,  was  13.51  inches. 

Range  of  temperature  on  the  irrigable  area :  —49°  to  107*  P. 

Character  of  soil  on  irrigable  area :  Ranges  from  sandy  loam  to  heavy  clay 
gumbo. 

Principal  products:  Alfalfa,  grains,  vegetables.  The  production  of  corn  for 
silage  is  increasing  as  well  as  the  output  of  hogs,  and  dairying  has  become  well 
established. 

Principal  markets :  St.  Paul,  Minneapolis,  Duluth,  Chicago.  The  local  market 
is  now  important  since  it  consumes  all  of  the  butter  product  and  all  of  the 
output  from  the  dairies. 

LANDS  OPENED  FOB  IBBIGATION. 

Dates  of  public  notices  and  orders:  Buford-Trenton  unit,  April  8,  1906; 
March  9,  1911;  May  13,  1911;  June  25,  1912;  July  15,  1913;  February  26,  1914; 
March  7, 1914.  Williston  unit,  April  27  and  November  30,  1908;  April  30,  1909; 
March  9  and  April  14,  1911;  June  25,  1912;  March  11,  1913;  June  23,  1913; 
July  15,  1913;  July  21,  1913;  February  26,  1914;  March  7,  1914. 

Location  of  lands  opened :  Buford-Trenton  unit,  Tps.  152  and  153  N.,  Rs.  108 
and  104  W.,  fifth  principal  meridian ;  Williston  unit,  Tps.  154  and  155  N.,  Rs. 
100  and  101  W.,  fifth  principal  meridian. 

Present  status  of  irrigable  lands:  Buford-Trenton  unit,  249  acres  entered 
subject  to  reclamation  act;  212  acres  open  to  entry;  91  acres  of  State  lands; 
8,4^  acres  in  private  ownership.  Williston  unit,  54  acres  entered  subject  to 
the  reclamation  act;  320  acres  open  to  entry;  67  acres  of  State  land;  7,707 
acres  In  private  ownership. 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160  acres. 

Duty  of  water :  Two  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $38  under  public  notice  of  1906. 
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Annual  operation  and  maintenance  charge :  70  cents  per  acre  of  irrigable  land 
and  50  cents  per  acre-foot  of  water  actually  used,  under  public  notices  of  1908 ; 
$1.50  per  acre  of  irrigable  land  and  $1  per  acre-foot  of  water  used  under  order 
of  May  13,  1911.  For  season  of  1914  the  project  was  on  a  rental  basis  and 
the  terms  were  $1  per  acre,  including  1  acre-foot  of  water,  and  $1  per  acre-foot 
for  water  delivered  in  excess  of  1  acre-foot  per  acre. 

CHRONOLOaiCAL  SUMMABY. 

Reconnoissance  and  preliminary  surveys  begun  in  1903. 

Ck)nstruction  recommended  by  board  of  engineers  September  22,  1905. 

Construction  authorized  by  Secretary  January  23,  1906, 

First  division:  Buford-Trenton  unit,  completed  November,  1907. 

Power  and  pumping  plants :  Williston  unit,  completed  for  present  use  in  the 
fall  of  1907 ;  first  division  completed  in  the  spring  of  1908. 

Pumping  plant  and  transmission  lines:  Buford-Trenton  unit,  completed  for 
present  use  In  the  spring  of  1908. 

First  irrigation  by  Reclamation  Service,  season  of  1908. 

Power  installation  completed  for  2,000  horsepower  June  30,  1910. 

Buford-Trenton  unit,  38  per  cent  completed  June  30,  1915;  Williston  unit, 
64  per  cent  completed  June  30,  1915. 

Bntlre  project,  64  per  cent  completed  June  30,  1916. 

IBBiaATION  PLAN. 

The  irrigation  plan  of  the  North  Dakota  pumping  project  provides  for  a  cen- 
tl-al  steam  power  plant  located  near  Williston,  operating  pumps  and  generating 
electricity  for  the  operation  of  other  pumps  on  the  Buford-Trenton  and  Wil- 
liston units.  On  the  Buford-Trenton  unit  water  is  pumped  from  a  barge  into 
a  settling  basin  30  feet  above  the  river,  and  is  then  lifted  by  a  permanent  pumi)- 
Ing  station  into  a  canal,  50  feet  above  the  settling  basin,  for  the  irrigation  of 
bench  lands  near  Buford.  A  transmission  line  28.3  miles  in  length  delivers 
power  for  the  operation  of  the  pumps.  The  plan  of  the  Williston  unit  provides 
for  a  series  of  motor-driven  centrifugal  pumps  on  a  barge  in  the  Missouri  River, 
a  settling  basin  receiving  the  water  from  the  barge,  and  a  main  canal  of  90 
second-feet  capacity  extending  along  Little  Muddy  Creek  to  the  power  plant, 
where  two  sets  of  steam-driven  turbines  operate  centrifugal  pumps  to  lift  water 
51  feet  Into  E  Canal.  From  the  main  canal,  about  midway  between  the  river 
and  the  power  plant  electrically  driven  pumps  raise  35  second-feet  28  feet  into 
B  Canal,  and  from  the  B  Canal  20  second-feet  are  raised  an  additional  28  feet 
into  C  Canal.  The  main  power  station  is  located  close  to  a  9-foot  vein  of  lignite 
coal,  from  which  fuel  is  obtained. 

The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  water 
arising  within  the  project,  and  proposes  to  use  such  water  in  connection  there- 
with. 

The  features  of  the  above  irrigation  plan  which  have  been  completed  are :  The 
central  power  station,  coal  mine  and  transmission  lines ;  at  Buford-Trenton  unit, 
two  pumping  stations,  settling  basin,  and  canal  system ;  at  Williston  unit,  four 
pumping  stations,  two  settling  basins,  and  canal  system.  No  construction  work 
is  in  progress  at  present. 

Features  remaining  for  future  construction  are :  The  enlargement  of  the  power 
house  and  installation  of  additional  machinery ;  at  Buford-Trenton  unit,  exten- 
sion of  Highline  Canal  and  construction  of  Lowllne  Canal  and  laterals  for  irri- 
gation of  bottom  lands ;  at  Williston  unit,  construction  of  east  and  west  bottom 
canal  systems,  with  additional  intake  and  pumping  stations. 

SUMMARY  OF  GENERAL  DATA  FOR  NORTH  DAKOTA  PUMPING 
PROJECT  TO  JUNE  30,  1916. 

Areas : 

Irrigable  acreage  when  project  is  complete 26,  273 

Public  land  entered,  June  30,  1916 303 

Public  land  open  to  entry,  June  30, 1916 532 

Public  land  withdrawn,  June  30,  1916 78 

State  land,  June  30,  1916 1.  073 

Private  land,  June  30,  1916 24,  287 

Acreage  service  could  have  supplied  season  of  1915 12, 289 

Estimated  acreage  service  can  supply,  July  1,  1917 ^^  12. 239 
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Finances : 

Estimated  cost  of  completed  project $1. 149, 880.  25 

Total  construction  cost  to  June  30. 1916 $739,  880. 25 

Per  cent  complete,  June  30, 1916 64 

Appropriations  for  fiscal  year  1917,  total $50, 000. 00 

Estimated  per  cent  complete,  June  30, 1917 64 

Announced  construction  charges  per  acre $38. 00 

Appropriation,  fiscal  year  1916 $25, 000. 00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation— 

Disbursements $17, 624. 16 

Transfers 2, 163. 98 

$19, 788. 14 

Registered  liabilities  chargeable  to  1916  ap- 
propriation  -* 1,  799. 84 

21,  587. 98 

Unencumbered  balance,  July  1,  1916 L 3. 412. 02 

Repayments : 

Construction  charges — 

Accrued  to  June  30, 1916 47, 541. 24 

Collected  to  June  30, 1916 7, 631. 87 

Uncollected,  June  30, 1916 39, 909. 37 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30, 1916 24, 340.  51 

Collected  to  June  30, 1916 13, 025. 88 

UncoUected,  June  30,  1916 11, 814. 68 

Water  rental  charges — 

Accrued  to  June  30, 1916 2, 768. 35 

Collected  to  June  30, 1916 1, 946. 78 

Uncollected,  June  30, 1916 821. 57 

Power  earnings — 

Accrued  to  June  30, 1916 75, 320. 95 

Collected  to  June  80, 1916 73, 145. 95 

Uncollected,  June  80, 1916 2, 175. 00 

Drainage : 

Miles  of  drains  built  to  June  80,  1916 ;  open 12. 7 

Expended  to  June  80,  1916,  on  drainage  works  completed 
and  uncompleted $3,  546. 95 

HISTOBY  OF  CONSTBUCTIOK  AND  ENGINEEBING  FEATXTBE8. 

BUFORD-TRBNTON  UNIT. 

Pumping  plants. — There  are  two  pumping  plants  on  the  project. 
The  intake  pumping  station  is  installed  on  a  barge,  which,  during 
the  irrigation  season,  is  moored  in  Missouri  River  and  contains  four 
pumping  units  designed  to  take  water  from  the  river  and  deliver  it 
through  riveted  steel  discharge  pipes  provided  with  flexible  joints 
into  a  settling  basin  adjacent  to  the  river  and  extending  to  the  second 
pumping  station.  Station  2  contains  four  pumping  units  designed 
to  take  water  from  the  settling  basin  throug^h  a  horizontal  suction 
pipe  and  to  discharge  it  into  a  riveted  steel  pipe  connected  to  a  con- 
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crete-steel  pipe  leading  to  a  high-line  canal.  Electric  power  for 
the  operation  of  the  pumping  stations  is  delivered  from  the  Williston 
unit  over  a  transmission  line  to  a  bank  of  transformers  located  in 
station  2.  The  intake  pumping  station  was  constructed  by  Govern- 
ment forces.  Pumping  station  2,  a  concrete  structure  63  feet  8  inches 
by  19  feet  8  inches  in  plan  and  about  27  feet  in  height,  was  con- 
structed under  a  contract  dated  March  20,  1907.  Proposals  for  the 
construction  of  this  station  were  opened  on  March  5,  1907.  The 
equipment  for  the  two  stations  was  furnished  under  contract  dated 
September  27, 1906.  Proposals  for  the  furnishing  of  this  machinery 
were  opened  on  September  10,  1906.  The  buildings  for  the  plants 
were  completed  and  machinery  installed  in  1907.  The  transmission 
line  was  constructed  by  Government  forces,  being  completed  in  the 
spring  of  1908. 

Canals  and  structures. — Proposals  for  the  construction  of  canals 
and  structures  were  opened  September  11,  1906.  But  one  proposal 
was  received  and  this  was  considered  excessive  and  was  rejected. 
A  readvertisement  was  made  and  proposals  were  opened  on  March  5, 
1907.  The  work  covered  by  the  specifications  was  divided  as  follows: 
Division  A,  structures  such  as  bridges,  culverts,  turn-outs,  drops, 
flumes,  and  all  excavation  and  embankment  required  for  the  high- 
line  canal  and  laterals  and  the  waste- water  ditches  on  bench  lands; 
division  B,  similar  work  required  for  the  low-line  canal ;  division  C, 
the  building  and  furnishing  of  the  pressure  pipe  leading  from  pump- 
ing station  2  to  the  high-line  canal ;  division  D,  the  construction  of 
pumping  station  2.  A  contract  for  division  A  was  entered  into  on 
March  26,  1907,  and  the  work  of  construction  was  completed  in 
November  of  the  same  year.  A  contract  for  division  B  was  entered 
into  on  May  21, 1907,  and  the  work  of  construction  was  completed  in 
September,  1907.  A  contract  for  division  C  was  entered  into  on 
March  22,  1907,  and  the  work  under  this  contract  was  completed  in 
October  of  that  year.  The  contract  for  division  D  was  dat^d  March 
26,  1907,  and  the  work  under  it  was  completed  in  1907.  A  contract 
for  constructing  the  embankment  for  the  settling  basin  was  executed 
May  21,  1907,  and  the  work  was  completed  the  following  September. 

Ifo  construction  has  been  carried  on  since  July  1,  1910. 

WILLISTON    UNIT. 

Power  for  the  Williston  unit  is  developed  in  a  main  power  plant 
designated  as  station  1,  situated  about  3  miles  north  of  Williston 
and  close  to  a  lignite  coal  mine  owned  and  operated  by  the  Reclama- 
tion Service.  The  intake  pumping  station,  known  as  station  3,  is 
located  on  a  barge  moored  in  Missouri  River  during  the  irrigation 
season.  This  station  is  equipped  with  three  pumping  units  consist- 
ing of  centrifugal  pumps  of  30-second-foot  capacity  under  a  head 
of  30  feet,  direct  connected  to  3-phase,  2,200-volt  motors.  Water  is 
pumped  from  the  intake  to  a  settling  basin  through  discharge  pipes 
with  flexible  metallic  joints.  Pumping  station  2  is  located  on  the 
main  canal  1  mile  from  the  intake  and  contains  two  electrically 
operated  pumping  units.  Station  4  is  located  on  the  high-line  canal 
about  1  mile  from  station  2  and  contains  one  electrically  operated 
pumping  unit.  Pumping  station  1  is  located  at  the  end  of  the  main 
canal ;  is  built  in  connection  with  the  power  plant,  and  contains  two 
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steam-turbine  pumping  units.  Three  circulating  pumps  supply  water 
to  two  surface  condensers  and  one  jet  condenser,  and  the  water,  after 
passing  through  the  condensers,  may  be  discharged  into  a  canal  26 
feet  above  the  supply  canal  or  may  be  returned  to  the  equalizing 
reservoirs.  Stations  2  and  4  are  operated  with  current  at  220  volts. 
Proposals  for  the  construction  and  equipment  of  the  pumping  plants 
were  opened  on  August  14, 1906.  The  specifications  included  the  fol- 
lowing schedules :  Schedule  A,  boiler  plant  at  power  station ;  schedule 
B,  steam-operated  pumps  at  jpower  station ;  schedule  C,  electric  gen- 
erating plant  at  power  station;  schedule  D,  transformers,  motors, 
and  pumps  for  station  2;  schedule  E,  transformers,  motors,  and 
pumps  for  station  8;  schedule  F,  8  miles  of  transmission  line;  and 
schedule  G,  building  for  the  power  station.  The  work  for  schedules 
A,  B,  C,  D,  E,  and  G  was  let  in  three  contracts,  and  the  transmission 
line,  schedule  F,  was  built  by  Government  forces.  All  the  work  was 
completed  by  the  fall  of  1907, 

Proposals  for  the  construction  of  about  80  miles  of  canals  and 
laterals,  composing  the  distribution  system,  and  the  appurtenant 
structures,  including  2  pumping  stations,  pressure  pipes,  2  canal 
siphons,  2  canal  flumes,  bridges,  culverts,  and  turn-outs,  were  opened 
on  August  80,  1906.  The  work  was  let  in  one  contract  dated  Sep- 
tember 26,  1906,  and  the  construction  was  completed  early  in  1908, 

No  construction  work  has  been  carried  on  since  July  1, 1910. 

SEEPAGE  AND  DRAINAGE. 

There  is  a  small  seeped  or  water-logged  area  on  the  project  aggre- 
gating 386.76  acres ;  289.29  acres  lie  in  the  flat  or  bottom  lands  of  the 
Little  Muddy  and  57.46  acres  on  higher  ground  in  section  12,  just 
north  of  Williston. 

The  present  condition  of  the  affected  areas  is  due  in  very  small 
degree  to  irrigation.  Many  of  these  tracts  were  water-logged  before 
the  canals  were  constructed,  and  their  condition  now  is  not  much 
worse  than  it  has  been  for  many  years.  The  construction  of  waste 
drains  has  undoubtedly  relieved  some  of  the  areas.  While  the  duty 
of  caring  for  water  drains  has  been  put  upon  the  water  users,  they 
have  not  shown  much  energy  in  keeping  them  clear  of  obstruction. 
Where  drains  have  been  constructed  by  the  United  States  to  the 
boundaries  of  tracts,  owners  have  seldom  carried  the  cuts  across  their 
lands  to  avail  themselves  of  the  opportunity  for  drainage. 

In  connection  with  the  work  of  the  Board  of  Review  an  examina- 
tion of  the  drainage  conditions  of  the  project  was  made  by  the 
drainage  engineer  in  August,  1915.  The  examination  was  neces- 
sarily somewhat  cursory,  oecause  of  the  limit  of  time,  but  the  re- 
port was  in  substance  as  herein  stated,  with  the  additional  estimate 
that  $50,000  would  be  the  ultimate  cost  of  a  system  satisfactorily  to 
drain  the  entire  irrigable  acreage  of  the  Williston  unit.  No  ex- 
penditure for  drainage  will  be  necessary,  however,  until  more  ex- 
tensive irrigation  has  developed  the  ultimate  requirements. 

ECONOMIES  OF  GOVEHNMENT  WORE:. 

CocH  mine. — ^The  feasibility  of  irrigation  in  North  Dakota  is 
largely  dependent  upon  fuel  supply,  since  no  gravity  projects  are  to 
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be  found  and  fuel  must  necessarily  be  one  of  the  largest  factors  of 
cost  in  a  pumping  project  where  power  is  generated  from  steam. 

In  the  fifth  annual  report  it  was  assumed  that  "  the  total  cost  per 
ton  delivered  at  the  plant  will  be  about  $1.25,  allowing  for  main- 
tenance of  mining  plant  and  tramway."  This  is  practically  the 
average  cost  of  coal  mined  by  private  enterprise  in  this  section  where 
the  demand  has  been  more  or  less  definitely  determined  and  mines 
are  operated  continuously.  Plants  purchasing  their  fuel  pay  $2.20 
to  $2.50  delivered. 

The  coal  mine  operations  have  been  conducted  at  a  great  dis- 
advantage, especially  during  the  first  five  years.  To  be  prepared 
for  the  estimated  demands  of  the  irrigation  seasons,  a  large  initial 
development  was  necessary.  The  erratic  and  indefinite  requirements 
resulted  in  expensive  upkeep  and  difficulty  in  securing  a  competent 
mine  force.  A  very  faulty  roof  made  excessive  timbering  costs.  It 
was  difficult  to  get  away  from  the  "country  bank"  methods  of 
mining  pursued  by  local  coal  mines. 

During  the  period  of  commercial  power  operations  there  has  been 
some  output  of  coal  in  every  month  and  a  gradual  reduction  of  cost 
has  been  effected.  A  more  systematic  plan  of  operation  has  been 
followed,  looking  to  a  reduction  in  development  to  be  maintained, 
the  continuous  employment  of  a  smaller  force,  and  other  economies. 
The  result  has  been  the  reduction  of  unit  cost  for  the  total  output 
from  $1.89  to  December  31, 1912,  to  $1,599  to  June  30, 1916.  The  unit 
cost  for  the  fiscal  year  1916  was  $1,115.  This  cost  for  an  average  out- 
put of  24  tons  per  day  makes  a  very  favorable  comparison  with  the 
average  costs  of  the  district  (approximately  $1.25)  for  an  average 
output  of  80  to  100  tons  per  day.  It  is  expected  that  there  will  be  a 
larger  consumption  of  coal  in  the  fiscal  year  1917  and  that  the  record 
as  to  unit  costs  will  be  further  improved.  It  is  readily  seen  that  if 
plant  and  coal  mine  were  operated  to  full  capacity  costs  would  com- 
pare favorably  with  those  of  the  largest  operations  in  Ihe  country. 

COMMERCIAL  POWEB. 

A  contract  with  the  city  of  Williston,  dated  October  16, 1912,  cov- 
ering the  delivery  of  surplus  electrical  energy  from  the  power  plant, 
was  in  force,  and  some  portion  of  the  plant  was  in  operation  the 
entire  year  to  furnish  energy   in  compliance  with  this  contract. 

Some  conditions  of  the  contract,  particularly  the  minimum  load 
requirement,  were  made  effective  March  1,  1916,  by  a  revision  of  the 
contract.  These  changes  insure  an  increased  profit  from  the  con- 
tract, the  upkeep  of  existing  works,  and  a  reduction  in  the  investment 
of  the  United  States  durmg  periods  of  nonirrigation,  and  give 
promise  of  successful  irrigation  operations  with  the  cooperation 
which  the  water  users  may  expect  to  effect. 

During  the  year  699,050  kilowatt-hours  of  electrical  energy  were 
delivered  to  the  city  switchboard.  This  was  an  increase  of  167,200 
kilowatt-hours  or  31.4  per  cent  over  the  commercial  service  for  the 
previous  year.  During  this  period  five  interruptions  occurred  of  10, 
i,  J,  30,  and  2  minutes,  respectively.  The  10-minute  and  30-minute 
interruptions  were  by  the  request  of  the  city  to  admit  of  repairs, 
and  the  three  shorter  interruptions  were  due  to  circuit  breaker 
opened  on  account  of  lightning.  The  following  is  a  statement  of  the 
results  of  the  operation  of  the  contract  for  the  fiscal  year: 
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Sale  of  commercial  power.  North  Dakota  pumping  project. 


Tear  and  month. 


Cost. 


This 
month. 


Total 
to  data. 


CoUoctioos. 


This 
month. 


Total 
to  data. 


Proflt. 


ThJfl 
month, 


Total 
todatai 


1915. 

Jnly 

August 

Septembar 

October 

November 

December 

1916. 

January 

February 

March. 

^::::::::::::::::: 

June 


$1,751.74 
l,81Le7 
1,703.76 
1,870.83 
2,146.96 
2,30166 


1,717.77 
1,992.38 
2,628.87 
2,038.03 
2,070.21 
1,829.00 


850,896.43  S1,90L25 


52,206.10 
54,001.85 
55,878.90 
58,035.86 
60,88a  53 


63,048.39 
64,0«a67 
66,669.54 
68,707.57 
70,777.78 
73,606.87 


2,143.75 
2,06&26 
2,183.50 
3,365.00 
2,414.00 


3,307.00 
3,13a  00 
3,175.00 
3,175.00 
2,175.00 
3,175.00 


851,163.45  $149.51 
53,306.30  332.06 
55,372:45     272.50 

57.504.94  255.67 
59,7ea95  I  11&04 

62.183.95  109.34 


64, 49a  95 
66, 63a  95 
68,705.95 
70, 97a  95 
73,145.96 
75, 33a  95 


589.23 
187.62 
1453.87 
136.97 
101.79 
345.91 


876a  03 
1,098.10 
1,370.60 
1,63a  05 
1,744.09 
1,853.43 


2,44X66 
2, 58a  28 
2, 12a  41 
2,263.38 
2, 36a  17 
2,714.08 


^Losa. 

In  addition  to  the  above  gain  the  contract  returned  during  the  fiscal 
year  $684.46  of  the  cost  of  preparing  the  plant  for  winter  operation, 
$1,045.62  plant  depreciation  and  plant  arbitrary  charges,  and  $918.01 
cost  of  the  board  of  review,  a  total  of  $2,648.09. 

At  the  close  of  the  fiscal  year  some  new  motor  installations  are  be- 
ing made,  a  cooking  rate  Becomes  effective  and  a  new  city  lighting 
system  is  nearing  completion.  These  changes  will  have  an  almost 
immediate  effect  upon  the  load.  The  water  users  and  city  officials 
hope  that  the  increase  in  the  power  load  and  earnings  will  be  suf- 
ficient, after  properly  caring  for  depreciation  charges,  together  with 
the  payment  which  the  water  users  will  be  able  to  make,  to  secure 
the  operation  of  the  project  in  the  following  fiscal  year. 

OPEBATION  AND  MAINTENANCE. 

During  the  fiscal  year  1916  the  power  plantj  coal  mine,  and  trans- 
mission Tine  to  Williston  were  operated.  Mamtenance  necessary  to 
the  proper  upkeep  of  all  public  property  was  conducted.  The  water 
users  were  unable  to  comply  with  the  requirements  of  the  Keclama- 
tion  Commission  that  they  operate  the  irrigation  system  on  their  own 
account  or  guarantee  the  full  repayment  of  the  operation  and  main- 
tenance cost  at  the  close  of  the  irrigation  year;  therefore  the  pump- 
ing barges  were  not  launched  and  no  irrigation  operations  were  con- 
ducted. The  repayment  of  the  irrigation  costs  each  year  is  required 
by  the  reclamation  extension  act.  In  the  spring  of  1916  the  water 
users  estimated  that  they  would  be  able  to  accomplish  this,  but  the 
Reclamation  Commission  considered  the  estimate  not  ample  and  re- 
quired guarantee,  deposit,  or  assurance  against  loss,  which  the  water 
users  were  unable  to  give. 

Until  practically  all  the  irrigable  lands  of  the  Williston  unit  are 
settled  and  prepared  for  irrigation  the  ability  of  the  project  to  re- 
turn the  operation  and  maintenance  costs  each  year  will  depend  upon 
the  profit  derived  from  operations  covered  under  the  title  "  Commer- 
cial power."  As  a  result  of  increases  to  be  made  in  the  power  load 
early  in  the  fiscal  year  1917  the  water  users  believe  they  will  be  able 
to  make  the  Williston  unit  self-supporting.  ^  ^ 
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Due  to  nonirrigation  in  1915  alfalfa  stands  suffered  and  there  was 
a  serious  shoitage  of  hay  in  the  winter  of  1915-16,  which  was  un- 
usually severe;  considerable  loss  of  live  stock  resulted. 

Historical  review,  North  Dakota  pumping  project. 
WILLISTON  UNIT. 


1911 

1912 

1913 

1914 

1915 

1916 

Ana  for  which  service  was  prepared  to 
supply  water 

8,189.31 

2,426.00 

77 

37 

4,299.70 

2,052.00 

1.22 

8,189.81  !  8,189.31 

823.00!  1,739.00 

16  j             54 

18  1             32 

760.32     3.637.74 

8,189.31 
1,056.00 

8,189.31 

8,189.31 

Acreae;« irrigated.    .             ... 

NamS(Br  of ^rxns  irrigated 

44 

30 

2,670.83 

1,791.50 

1.70 

Water  diverted  (acre-feet) 

278.00 
0.66 

2,287.70 
1.31 

Water  per  acre  of  land  irrigated  (acre-feet). 

BUFORD-TRENTON  UNIT. 

Area  for  which  service  was  prepared  to 
suddIv  water 

4,049.00 

1,163.00 

21 

12.75 

1,472.00 

1.27 

4.049.00 

4,049.00 

4,049.00 

4,049.00 

4,049.00 

AoreiEige  irrigated 

NumbiDr  of  farms  irrigated 

Water  delivered  to  land  (acre-feet) 

Water  per  acre  of  land,  irrigated  (acre-feet) . 

SETTLEMENT. 

Because  of  the  suspension  of  irrigation  operations,  settlement  of 
the  project  is  practically  stationary.  Some  very  material  improve- 
ments in  farm  property  have  occurred,  notably  in  better  types  of 
farm  dwellings,  barns,  and  silos.  Two  conditions  constitute  the  prin- 
cipal problem  to  be  solved,  viz.,  the  reduction  of  the  larger  holdings 
of  private  irrigable  lands  and  the  placing  of  actual  residents  upon 
them,  and  the  resumption  of  irrigation  operations.  The  conditions 
are  so  dependant  upon  each  other  that  they  must  be  worked  out 
together. 

Three  farmers'  clubs  are  active  upon  the  project.  A  cooperative 
creamery  and  ice  cream  factory  is  operated  in  Williston,  securing  its 
product  chiefly  from  alfalfa-fed  cows  of  the  project.  There  are  also 
a  farmers'  cooperative  elevator  and  a  tannery.  Settlement  data  of 
the  two  units  of  the  project  are  summarized  in  the  following  tables. 

Settlement  data.  North  Dakota  pumping  project. 

WILLISTON  UNIT. 


Item. 


1912 


1913 


1914 


1916 


1916 


Total  number  of  farms  on  project 

Population 

Number  of  irrigated  farms 

Number  operated  by  owners  or  managers. . 

Number  operated  by  tenants 

Population , 

Number  of  towns. 

Population 

Population  in  towns  and  on  ftans 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


93 

172 
16 
8 
8 
48 
2 
4.700 
4,872 

6 
6 


101 

146 

54 

32 

22 

162 

2 

4,700 

4,816 

5 
3 


101 

146 

26 

18 

8 

72 

2 

4,700 

4,846 

4 

5 

3 

$135,000 


101 

163 

44 

34 

10 

140 

2 

5,000 

6,163 

6 

6 

3 

8185,000 

$1,300,000 

I         3,000 


101 
175 


84 

10 

162 

2 

6,000 

5,176 

6 

6 

8 

$185,000 

$1,500,000 

8,900 
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Settlement  data.  North  Dakota  pumping  project — GontinaecL 

BUFORD-TRENTON  UNIT. 


Item. 


1913       19U 


1914 


1915 


1916 


ToUl  number  fiinns  on  project 

Population 

Nomberof  irrigated  fonns 

Number  operated  by  owners  or  managers. . 

Number  operated  by  tena^its 

Number  of  towns 

Population 

Total  population  on  farms  and  in  towns 

N  umber  of  public  schools 

Number  of  churches 

Number  of  banira 

Total  capita]  stock 

Amount  of  deposits 

Number  of  depositors 


88 


42 

70 


19 

2 

2 
350 
403 

1' 

2 

1 


10 

23 

2 

350 

419 

1 

2 

1 


19 

23 

2 

350 

420 

1 

2 

1 

$10,000 

$100,000 

200 


19 

28 

2 

400 

470 

2 

2 

2 

$20,000 

$115,000 

240 


19 

23 

2 

400 

470 

3 

2 

2 

$20,000 

$116,000 

240 


PBINCIPAL  CBOPS. 

Alfalfa  continues  to  be  the  principal  crop.  During  the  severe 
winter  of  1915-16  a  large  percentage  of  the  alfalfa  winter-killed  and 
will  probably  not  be  reseeded  until  irrigation  operations  are  resumed. 
The  acreage  in  truck  has  increased.  The  1915  crop  of  potatoes  was 
exhausted  early  at  high  prices.  Dairying  and  raising  cattle  and  hogs 
are  now  the  chief  activities  on  the  project.  Since  no  lands  were  irri- 
gated no  crop-yield  report  was  made. 

FIKAKCIAL  STATEMENT. 

[Financial  itatement  In  detail,  iliowlng  assets,  liabilities,  reserres,  and  capital,  glTen  in 

appendix,  p.  726.] 

Feature  costs  of  North  Dakota  pumping  project  to  June  30,  1916. 


Features. 


Sub- 
feature. 


Piindp«l 
feature. 


Examination  and  surveys 

Lateral  system: 

Willktonmilt $141,282.90 

Bnford-Trenton  unit 58,406.83 


Power  system: 

Wiluston  unit- 
Coalmine 

Wffliston  barge , 

Williston  transmission  line , 

Pumping  substat  ion  B 

Pumping  substation  A 

Powerhouse 

Transformer  station  at  barge 

Floating  boom  at  barge 

Scow  pontoon 

Bnlbrd-Trenton  unit— 

Bulord-Trenton  transmission  line — 

Buford-Trenton  barge 

Pumping  substation  A 

Boom  and  scow  pontoon 

Extension  to  Wluistan  power  house. 

Pannanent  improvements  and  lands: 

WiUistonunit 

Buford-Trenton  unit 


Operation  and  maintenance  cfaaiges  transferred  to  and  compounded  with  con- 
struction charges 


Gross  cost  of  construction  of  project  to  June  30, 1916 . 
Less  rewnues  earned  during  construction  period: 

Bentals  of  buildings 

Bentals  of  irrigating  water 

Contractors' freight  refunds 


Net  cost  of  construction  of  project  to  June  30, 1016.. 


144,960.88 
190,600.71 


14,224.61 

39,647.14 

16,439.30 

8.281.60 

14,065.76 

176,803.30 

2,742.10 

772.64 

1,411.83 

25,345.99 
36,583.53 
36,127.77 
787.60 
76,329.36 


17,606.46 
5,850.13 


449,66X12 

23,466.59 
22,191.«B 


347.16 

196.76 

5,495.08 


739,880.26 


6,038.99 


733,841.26 
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Estimated  cost  of  contemplated  work.  North  Dakota  pumping  project,  during 

fiscal  year  1917, 


Features. 


Bab- 
feature. 


feature. 


Operation  and  maintenanoe  under  public  notice.. 

Mercantile  stores 

Hospitals 


Total. 


tS7,2a4.00 

flgo.oe 

1,960.00 
130.00 

40,000.00 
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O.  T.  P£AB£»  project  manager,  Lawton,  OkUu 
LOCATION. 

Gonnty:  Comanche. 

Townships :  2  and  3  N.,  Rs.  12  and  13  W.,  Indian  meridian. 

Railroads :  St  Louis  &  San  Francisco ;  Chicago,  Rock  Island  &  Pacific. 
'   Railroad  station  and  estimated  population,  January  1,  1915:  Lawton,  Okla^ 
8.000. 

WATEB  SUPPLY. 

Source  of  water  supply :  Medicine  Bluff  and  Little  Medicine  Bluff  Creeks. 

Area  of  drainage  basin :  110  square  miles. 

Annual  run-off  in  acre-feet  of  Medicine  Bluff  and  Little  Medicine  Bluff  Creeks 
at  site  of  proposed  diversion  dam :  Medicine  Bluff  Creek,  including  the  run-off 
of  Little  Medicine  Bluff  Creek  and  the  overflow  from  Lake  Lawtonka,  supplied 
by  Medicine  Bluff  Creek,  1915,  33,405  acre-feet.  The  estimated  natural  run-off 
of  Medicine  Bluff  Creek  is  20,700  acre-feet,  which  includes  the  run-off  at  the 
proposed  diversion  dam  plus  the  amount  of  water  used  by  the  city  of  Lawton 
and  Fort  Sill  and  the  evaporation  on  the  reservoir. 

Reservoir:  Storage  capacity  of  top  20  feet  of  Lake  Lawtonka,  which  was 
built  by  the  city  of  Lawton,  Okla.,  for  domestic  use.  The  reservoir  has  a  total 
capacity  of  14,000  acre-feet  and  covers  an  area  of  1,082  acres.  The  reservoir  is 
formed  by  a  50-foot  masonry  dam,  which  stores  the  waters  of  Medicine  Bluff 
Creek,  and  it  is  estimated  that  the  capacity  of  the  top  20  feet,  which  the  city 
of  Lawton  agreed  to  donate  to  the  Government,  is  12,000  acre-feet 

Irrigable  area :  Approximately  2,500  acres  under  present  plan. 

AGBICXJLTXJBAL  AND  CLIMATIC  CONDITIONS. 

Length  of  irrigation  season :  April  1  to  October  31—214  days. 

Average  elevation  of  irrigable  area :  1,100  feet  above  sea  level. 

Rainfall  on  Irrigable  area :  30  years,  average,  31  inches ;  at  Lawton,  Okla., 
1915,  39.8  inches. 

Range  of  temperature  on  irrigable  area :  10"  to  110*"  F. 

Character  of  soil  on  irrigable  area :  Clay  loam ;  rolling. 

Principal  products:  Garden  truck,  melons,  tomatoes,  cabbage,  onions,  sweet 
potatoes,  berries,  fruit  forage  crops,  and  cotton. 

Principal  markets :  Lawton  and  Oklahoma  City,  Okla. ;  Kansas  City  and  St 
Louis,  Mo. ;  Galveston,  Tex. ;  and  New  Orleans,  La. 

CHRONOLOGICAL  SXTMMABY. 

Reconnoissance  authorized  by  secretary  April  29,  1912. 

Reconnoissance  begun  June  12,  1912. 

Gauging  stations, were  established  at  Lake  Lawtonka  and  on  Little  Medicine 
Bluff  and  Medicine  Bluff  Creeks  during  the  sunmier  of  1912  and  an  evapora- 
tion raft  placed  on  Lake  Lawtonka.  Arrangements  were  made  with  the  United 
States  Geological  Survey  to  rate  the  streams  and  keep  records  of  rainfall, 
evaporation,  and  run-off.  An  automatic  gauging  station  was  placed  in  Medicine 
Bluff  Creek  in  the  winter  of  1914. 

An  allotment  of  $100,000  was  approved  by  the  Secretary  of  the  Interior  on 
January  24,  1914,  for  the  construction  of  the  project  under  certain  conditions. 
These  included  the  formation  of  an  acceptable  water  users*  association,  the  sub- 
scription of  about  1,900  acres  of  Irrigable  land  in  a  compact  body  close  to  the 
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600  acres  of  Indian  school  land  to  be  included,  and  agreement  for  division  of 
holdings  into  small  farms. 

On  August  1, 1914,  an  act  of  Congress  was  passed  authorizing  the  Inclusion  of 
600  acres  of  Jndian  school  land  in  the  project. 

An  office  was  opened  at  Lawton,  Okla.,  and  surveys  begun  in  August,  1914, 
by  Mr.  P.  M.  Fogg,  engineer,  and  continued  to  February,  1915,  when  work 
was  discontinued. 

In  October,  1914,  a  soil  examination  was  made  of  the  irrigable  area  of  the 
project.  The  resultant  report  was  favorable  as  to  the  effect  of  Irrigation 
on  the  soils. 

During  the  calendar  year  1915  the  water  users'  association  secured  sub- 
scription of  stock  covering  1,800  acres  of  land,  but  the  tracts  subscribed 
did   not  form   a  sufficiently   compact  body   to  permit   economical   irrigation. 

Early  in  1916  it  was  determined  to  form  an  Irrigation  district  under  the 
laws  of  Oklahoma  and  enter  into  a  contract  for  the  construction  of  Irrigation 
works  to  serve  approximately  2,500  acres  of  private  lands. 

The  office  at  Lawton  was  reopened  May  15,  1916. 

IBBIQATION  PLAN. 

The  irrigation  plan  for  the  Lawton  project  provides  for  the  storage  of  the 
water  of  Medicine  Bluff  Creek  in  the  Lawton  Reservoir,  or  Lake  Lawtonka, 
the  top  20-foot  capacity  of  which  has  been  donated  to  the  Government  by  the 
town  of  Lawton  for  this  use,  and  the  direct  diversion  of  the  water  of  Little 
Medicine  Bluff  Creek,  a  diversion  dam  in  Medicine  Bluff  Creek  and  distribution 
of  the  water  through  a  canal  approximately  7  miles  long,  irrigating  about 
2,500  acres  in  the  vicinity  of  Lawton,  Okla.  The  area  to  be  irrigated  has 
not  been  definitely  selected  at  this  time,  but  will  be  adjacent  to  about  600 
acres  of  Indian  land  north  of  Lawton. 

SUMMABY  OF  GENEBAL  DATA  FOB  LAWTON  FBOJECT,  TO  JTINE 

80,   1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 2,500 

Private  land,  June  30,  1916 2,500 


Finances : 

Estimated  cost  of  completed  project $160,000.00 

Total  construction  cost  to  June  30,  1916 $9,637.64 

Per  cent  complete,  June  30,  1916 6 

Appropriation  for  fiscal  year  1917,  total $51,000.00 

Allotment  for  construction,  fiscal  year  1917 $51,000.00 

Estimated  per  cent  complete,  June  30,  1917 38 


Appropriation,  fiscal  year  1916 $50,000.00 

Expenditures   during  fiscal   year,   chargeable   to   1916  appro- 
priation— 

Disbursements $709.63 

Transfers 231.87 

$941.50 

Registered  liabilities  chargeable  to  1916  appropria- 
tion       643.01 


Unencumbered  balance,  July  1,  1916 $48,415.49 

CONSTBXJCTION  DUBING  FISCAL  YEAB. 

Prelirrdnary  surveys. — ^No  field  work  of  any  description  was  done 
between  February,  1915,  and  June,  1916.  During  the  month  of 
June,  1916,  topography  was  taken  of  the  site  for  the  diversion  dam 
on  Medicine  Bluff  Creek;  numerous  bench  mari?:s  were  established 
throughout  the  area  proposed  to  be  irrigated ;  and  a  contour  survey 
of  the  district  was  commenced. 
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TIHANCIAIi  8TATEHSNT. 

[FInaBdal  statement  In  detail,  showing  assets,  liabilities,  reserrss,  and  capital,  gjtnak 

in  appendix,  p.  738.] 

Feature  costs  of  LawUm  project  to  June  SO,  1916. 


Featuies. 


Sub- 
feature. 


Prinoipsl 
fMlurea 


Examination  snd  survey , 

Btorwe  works,  Lawton  KosarvoJ 
CsaaTiystem: 


Diversion  dam 

Main  canal  and  structures. . 


1284. 4S 
2,688.29 


Lateral  system,  laterals  and  irrisable  lands 

Orossoostofoonstruotionofpitoleotto  June  SO,  1916 

Less  revenues  earned  durinK  oonstroouon  period,  profit  on  hospital  operationa. 


Net  cost  of  construction  of  project  to  June  30, 1916. . 


•4,609.91 
85A.U 


2,922.77 
1,699.46 


9,646.64 
9.00 


9,637.61 


Estimated  cost  of  cotUemplated  work,  Lawton  project,  during  fiscal  year  1917, 


Features. 


Snb- 
feature. 


Principal 
featuTM. 


Examination  and  surveys: 

Preliminarv  work 

Topographic  surveys. 


Hyoographior. 

Canal  ana  lateral  surveys . 


Canal  system! 

Diversion  dam  and  headworks. 
Main  canal 


Mercantile  stores. 
Hospitals 


Total. 


$1,000.00 

1,600.00 

600.00 

1,200.00 


18,600.00 
27,200.00 


t4,aoaoo 


46,700.00 
600.00 
200. 00 
200.00 


61,000.00 


eiaoe**— 16 — 2^ 
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OBEGON,  TTHATILLA  FBOJECT. 

H.  D.  Newell,  project  manager,  Herniiston,  Oreg. 

LOCATION. 

Counties:  Umatilla  and  Morrow. 

Townships :  4  and  5  N.,  Rs.  24,  25,  26,  27,  28,  and  29  B.,  Willamette  meridian. 
Railroads :  Oregon-Washington  Railroad  &  Navigation  Go. ;  Northern  Pacific. 
Railroad  stations  and  estimated  population  January  1,  1916 :  Hermiston,  600 ; 
Umatilla,  200. 

WATEB  SUPPLY. 

Source  of  water  supply :  Umatilla  River. 
Area  of  drainage  basin :  1,610  square  miles. 

Annual  run-off  in  acre-feet:  Umatilla  River  at  Toakum  (1,200  square  miles), 
1903  to  1915,  maximum,  723,000;  minimum,  250,000;  mean,  504,000. 

AGBICULTUBAL  AND  CLIHATIC  CONDITIONS. 

Area  for  which  Service  is  prepared  to  supply  water,  season  of  1916:  19,000 
acres. 

Area  under  water-right  applications,  season  of  1916 :  14,100  acres. 

Length  of  irrigation  season :  From  March  20  to  October  16—210  days. 

Average  elevation  of  irrigable  area :  470  feet  above  sea  level. 

Rainfall  on  irrigable  area :  Average,  8.3  inches ;  1915,  10.43  inches. 

Range  of  temperature  on  irrigable  area:  —28°  to  115**  F.  (ordinary  mini- 
mum, 0°  F.) 

Character  of  soil,  irrigable  area :  Sandy  loam. 

Principal  products :  Alfalfa,  fruits,  berries,  vegetables. 

Principal  markets :  Portland,  Oreg.,  and  Spokane,  Wash. 

LANDS  OPENED  FOB  IBRIGATION. 

Dates  of  public  notices  and  orders :  December  27, 1907 ;  August  8  and  Novem- 
ber 12,  1908;  April  3,  1909;  January  6,  1910  (two) ;  February  28  and  May  16, 
1911 ;  March  2  and  May  8,  1912 ;  March  3,  April  7,  June  23,  July  15,  and  July 
21,  1913 ;  January  19  and  September  24,  1914 ;  February  25,  April  5,  and  Decem- 
ber 12,  1915  (two) ;  March  16,  April  12  (three).  May  12,  and  May  27,  1916. 

Location  of  lands  opened :  Ts.  4  and  5  N.,  Rs.  24,  25,  26,  27,  28,  and  29  E.,  Wil- 
lamette meridian. 

Present  status  of  irrigable  area  opened :  2,830  acres  entered  subject  to  recla- 
mation act ;  713  acres  open  to  entry ;  13,681  acres  private  land. 

Limit  of  area  of  farm  units :  Public,  40  acres ;  private,  160  acres. 

Duty  of  water :  2.8  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $60,  $70,  and  $92. 

Annual  operation  and  maintenance  charge:  Varying  with  quantity  of  water 
used. 

CHBONOLOGICAL  SUliMABY. 

Reconnoissance  and  preliminary  surveys  begun  in  1903. 
CJonstructlon  recommended  by  board  of  engineers  October  27, 1905. 
Construction  authorized  by  Secretary  December  4,  1905. 
Diversion  dam  and  feed  canal  completed  August,  1907. 
Ck)ld  Springs  Dam  completed  June,  1908. 
First  irrigation  by  Reclamation  Service  season  of  1908. 
Construction  of  west  extension  authorized  December  22,  1913. 
West  Extension  (Three  Mile  Falls)  Diversion  Dam  completed  November  28, 
1914. 
West  Extension  Main  Canal  completed  June,  1916. 

^"  Digitized  by  Google 


OREGON,   UMATILLA  PROJECT.  355 

Entire  project  (including  west  extension)  79.6  per  cent  completed  June  80, 
1916. 

IRRIGATION  PLAN. 

Tiie  irrigation  plan  of  tlie  Umatilla  project  provides  for  the  diversion  of  water 
from  the  Umatilla  River  above  Echo,  Greg.,  through  a  feed  canal  24.5  miles 
long,  into  a  storage  reservoir.  Water  is  diverted  from  the  reservoir  through  an 
outlet  canals  also  from  the  feed  canal  by  means  of  a  by-pass  connecting  the  feed 
and  outlet  canals.  Water  is  also  diverted  from  the  Umatilla  River  by  the  Max- 
well Canal,  heading  near  Butter  Creek,  and  delivered  into  a  distribution  system 
from  the  reservoir,  thus  watering  land  in  the  Umatilla  and  Columbia  River 
Valleys  near  Hcrmiston,  Oreg.  In  addition  some  10,000  acres  bordering  the 
Columbia  River  in  the  vicinity  of  Umatilla  and  Irrigon,  Oreg.,  will  be  watered 
by  a  canal  diverting  from  the  Umatilla  River  about  halfway  between  Hermiston 
and  Umatilla. 

The  United  States  intends,  for  and  In  connection  with  the  project,  to  use  the 
waste,  seepage,  spring,  and  percolating  water  arising  within  the  same,  and 
asserts  a  right  thereto  by  virtue  of  its  reservation  of  all  unappropriated  waters 
of  the  project  source  of  supply  and  of  its  appropriation  of  said  waters  in  accord- 
ance with  the  State  law,  heretofore  made,  for  the  purpose  of  the  project.  • 

The  features  which  have  been  completed  are  the  diversion  works  above  Echo, 
feed  canal,  Cold  Springs  Dam,  by-pass,  diversion  works  for  the  Maxwell  Canal, 
diversion  works  for  the  west  extension,  main  distributary  from  Cold  Springs 
Reservoir,  main  distributary  for  the  west  extension,  and  laterals  for  the  irri- 
gable area  now  opened.  Four  drain  ditches  have  been  built.  The  main  con- 
struction work  in  progress  is  the  building  of  laterals  for  the  west  extension. 

SUMMARY  OF  GENERAL  DATA  FOR  UMATILLA  PROJECT  TO  JUNE 

80,  1916. 

Areas: 

Irrigabl-i  acreage  when  project  is  complete 86,301 

Public  land  enteretl,  June  30,  1916 2,830 

Public  land  open  to  entry,  June  30,  1916 713 

Public  land  withdrawn,  June  30,  1916 4,228 

Private  land,  June  30,  1916 28,  530 

Acreage  service  could  have  supplied  season  of  1915 16, 000 

Addition  in  fiscal  year,  1916 3,000 

Estimated  addition  in  fiscal  year,  1917 3, 000 

Estimated  acreage  service  can  supply  July  1,  1917 20, 000 

Acreage  actually  Irrigated,  season  of  1915 5,306 

Acreage  cropped  under  irrigation,  season  of  1915 3,  603 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $104,653.44 

Value  of  irrigated  crops,  per  acre  croppeil 29. 04 

Finances : 

Estimated  cost  of  completed  project $3,841,324.78 

Total  construction  cost  to  June  30,  1916 $2,175,592.24 

Per  cent  complete,  June  30,  1916 79.  6 

Appropriation  for  fiscal  year  1917,  total $235,000.00 

Allotment  for  construction,  fiscal  year  1917 $180, 000. 00 

Announceil  construction  charges  per  acre $60. 00,  $70. 00,  $92. 00 

Appropriation,  fiscal  year  1916 $366,000.00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation— 

Disbursements $234, 074.  23 

Transfers 12, 981.  06 

$247,  055.  29 

Registered    liabilities    chargeable    to    1916 

appropriation 29,215.73 

$276,  271. 02 


Unencumbered  balance,  July  1,  1016 $89, 728. 96 
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.  Reimyments : 

Construction  aharges — 

Accrued  to  June  30,  1916 $47, 521. 88 

Collected  to  June  30,  1916 $28,238.40 

Uncollected,  June  30,  1916 $19. 282. 98 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $84,  756. 64 

Collected  to  June  30,  1916 $69, 066. 66 

Uncollected,  June  30,  1916 $15,690.08 

Water  rental  charges — 

Accrued  to  June  30,  1916 $8, 477. 94 

Collected  to  June  30,  1916 *       $8, 474. 45 

Uncollected,  June  30,  1916 $3. 49 

Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30, 1916 ..^  200 

Miles  of  drains  built  to  June  30,  1916,  open 10 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916.  2, 000 

Estimated  acreage  to  be  protected  by  authorized  system 2, 000 

Expended  to  June  30,  1916,  on  drainage  works,  completed 
and  uncompleted $57, 888. 48 

HISTORY  OF  CONSTRUCTION  AND  ENGINEERING  FEATURES. 
DIVERSION  DAM  AND  FEED  CANAL. 

The  diversion  dam  at  the  head  of  the  feed  canal  is  a  low  concrete 
weir  on  crib  work  400  feet  long.  The  closure  of  the  river  channel  is 
completed  by  an  earth  embankment,  with  rock-fill  protection,  8  feet 
high  above  the  crest  of  the  weir. 

Proposals  for  the  construction  of  the  canal  and  about  1,300  feet 
of  the  by-pass  canal,  together  with  appurtenant  structures,  includ- 
ing the  diversion  dam,  headworks,  sand  gates,  regulating  weir,  rail- 
road crossing,  ditch  crossings,  bridge  piers,  and  by -pass  weir,  were 
opened  on  June  29,  190G.  A  contract  for  the  work  was  executed 
and  work  was  begun  on  September  1,  190G,  and  the  construction 
was  completed  on  August  6,  1907.  In  addition  to  the  work  by  con- 
tract some  work  on  the  structures  was  done  by  Government  forces, 
and  because  of  excessive  seepage  5,800  linear  feet  of  full  concrete 
lining  and  3,700  linear  feet  of  side  lining  were  placed  in  the  canal 
by  Government  forces  during  the  seasons  of  1908  and  1909. 

On  May  13,  1913,  contract  was  entered  into  with  Joseph  Cunha, 
of  Echo,  Oreg.,  whereby  in  consideration  of  $10,000  being  paid  by 
Cuuha  certain  improvements  and  enlargements  would  be  made  to 
the  feed  canal  so  the  water  for  power  purposes  could  be  delivered 
to  Cunha  at  the  Echo  Mills.  Payment  of  the  $10,000  was  promptly 
made.  Over  4,000  feet  of  the  low^er  bank  of  the  canal  were  line^ 
with  concrete  3  inches  thick;  the  culvert  under  the  railroad  track 
was  enlarged.  The  outside  wall  of  the  semicircular  conduit  was 
raised  1  foot  and  a  turnout  provided.  In  addition  from  time  to 
time  various  stretches  of  the  feed  canal  have  been  lined.  Since  June 
30,  1910,  there  have  been  placed  2,000  linear  feet  of  full  concrete 
lining  and  29,350  linear  feet  of  side  lining.  In  all  8,400  linear  feet 
of  full  concrete  lining  and  32,000  linear  feet  of  side  lining  have 
been  laid,  involving  the  placing  of  65,390  square  yards  or  5,GG<  cubic 
yards  of  concrete. 
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COLD   SPRINGS  DAM. 

Cold  Springs  Dam,  located  about  6  miles  from  Hermiston,  is  an 
earth  and  gravel  embankment  having  an  extreme  length  of  over  3.800 
feet  and  a  maximum  height  of  98  feet.  The  maximum  depth  of 
water  in  the  reservoir  formed  by  the  dam  is  88  feet  and  the  spillway 
crest  is  at  an  elevation  61^  feet  above  the  bottom  of  the  outlet 
conduit. 

Plans  for  the  dam  were  prepared  during  the  winter  of  1905-6,  and 
proposals  for  construction  were  opened  on  June  28,  1906.  All  bids 
were  rejected  and  the  work  was  readvertised.  The  bids  received 
under  the  readvertisement  were  also  considered  excessive  and  were 
rejected,  and  the  construction  of  the  dam  by  Government  forces 
was  authorized.  Work  was  begun  late  in  the  fall  of  1906  and  the 
building  of  the  embankment  was  commenced  on  May  11,  1907,  and 
was  completed  in  June,  1908. 

The  reservoir  has  been  operated  continuously  without  any  repairs 
worthy  of  mention.  A  little  tile  drainage  has  been  placed  near  the 
toe  of  the  dam.  This  has  effectively  cared  for  all  seepage  and  ren- 
dered the  ffround  adjacent  to  the  dam  solid  at  all  times  of  the  year, 
although  tne  reservoir  has  been  substantially  full  each  year  but  one 
since  1910. 

DISTRIBUTION  SrSTEM. 

Water  is  distributed  to  the  irrigable  lands  on  the  Umatilla  project 
by  means  of  three  canal  systems.  The  system,  the  construction  of 
which  was  undertaken  first  by  the  Reclamation  Service,  consists  of  a 
main  canal  heading  at  Cold  Springs  reservoir  and  also  connected  to 
the  feed  canal  by  a  by-pass,  together  with  the  necessary  laterals  and 
conduits.  The  second  canal  system  diverts  water  from  Umatilla 
River  near  the  mouth  of  Butter  Creek,  reaches  the  irrigable  land  in  a 
distance  of  2^  miles,  and  in  an  additional  distance  of  8  miles  com- 
pletely merges  with  the  reservoir  canal  system.  The  canal  diverting 
from  the  Umatilla  River  was  formerly  owned  by  the  Maxwell  Land 
&  Irrigation  Co.  and  was  acquired  by  the  United  States  through 
purchase. 

Proposals  for  the  excavation  of  two  schedules  of  the  distribution 
system,  involving  the  removal  of  about  245,000  cubic  yards  of  mate- 
rial, were  opened  on  October  1, 1906.  A  contract  for  the  work  under 
the  first  schedule,  including  the  excavation  of  about  130,000  cubic 
yards  of  material,  was  executed  in  October,  1906.  The  bids  for  the 
second  schedule  were  rejected,  the  work  was  subdivided  into  six  sec- 
tions and  readvertised,  the  proposals  being  opened  on  November  30, 
1906.  The  work  on  the  six  sections  was  undertaken  under  three  con- 
tracts. The  two  schedules,  involving  about  34  miles  of  canals,  were 
completed  in  June,  1908.  Extension  of  the  lateral  system,  involving 
the  excavation  of  about  70,000  cubic  yards  of  material,  was  con- 
tracted for  in  November,  1907.  During  the  winter  of  1908-9,  10 
miles  of  canals  and  laterals  for  the  distribution  of  water  on  the 
second  unit  were  built  by  Government  forces.  This  work  involved 
the  excavation  of  about  60,000  cubic  yards  of  material.  Dunng  the 
winter  of  1909-10,  7  miles  of  canals  and  laterals,  involving  the  exca- 
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vation  of  about  30,000  cubic  yards  of  material,  were  constructed  by 
Government  forces. 

During  the  winter  of  1910-11,  5  miles  of  lateral  were  built  bv 
Government  forces  to  extend  the  distribution  system  over  the  fourth 
unit. 

On  account  of  the  sandy  soil  and  excessive  seepage  loss  a  consider- 
able portion  of  the  distribution  system  has  been  lined  with  concrete 
or  mortar  from  IJ  inches  to  2  inches  thick.  Some  work  has  been  done 
each  year.  In  addition  4,000  linear  feet  of  30-inch,  15,800  linear  feet 
of  20-inch,  and  21,000  linear  feet  of  16-inch  cement  pipe  have  been 
laid  acting  under  heads  of  20  feet  or  less;  also  3,800  linear  feet  of 
20-inch  and  4,100  linear  feet  of  16-inch  wood  pipe  have  been  laid. 
Some  of  the  wood  pipe  acts  under  heads  as  great  as  90  feet.  In  all, 
nearly  22  miles  of  distributaries  have  been  fully  lined  with  concrete 
or  mortar  and  about  5  miles  lined  on  one  side,  requiring  the  placing 
of  158,000  square  yards,  or  7,140  cubic  yards,  of  concrete. 

MAXWELL  DIVERSION   DAM. 

In  the  fall  of  1913  the  old  diversion  works  of  the  Maxwell  system 
were  replaced  by  concrete  headworks,  and  one  quarter  of  a  mile  of 
the  upper  end  of  the  canal  was  reconstructed.  The  total  cost  of  the 
diversion  works  was  $4,400.  Four  hundred  and  seventjr  cubic  vards 
of  material,  largely  indurated,  were  removed  from  the  river  bed,  and 
183  cubic  yards  oi  reinforced  concrete  were  placed.  In  the  fall  of 
1915  the  diversion  works  were  improved  by  the  construction  of  a 
concrete  weir  2  feet  in  height.  The  work  mvolved  the  placing  of 
42  cubic  yards  of  concrete. 

WEST  EXTENSION. 

On  June  10, 1913,  the  Secretary  of  the  Interior  gave  tentative  ap- 
proval of  the  west  extension  by  authorizing  a  10,000-acre  unit,  con- 
tingent upon  certain  arrangements  being  executed  with  the  Oregon 
Land  &  Water  Co.  The  proposed  court  order  pledging  the  above 
holdings  was  approved  by  the  Secretary  November  7,  1913. 

Main  canal. — On  December  22,  1913.  authority  was  received  to 
begin  grading  on  the  main  canal.  Advertisements  were  issued 
promptly  for  the  necessary  equipment,  and  the  work  was  begun  early 
in  January.  By  June  30,  1916,  the  main  canal,  concrete  lined 
throughout,  was  completed.  Its  length  is  26.6  miles,  and  its  con- 
struction involved  the  excavation  of  656,000  cubic  yards  of  material 
and  the  placing  of  36,200  cubic  yards  of  concrete. 

Three-mile  Falls  Diversion  Dam. — The  board  which  passed  on 
the  plans  for  the  Three-mile  Falls  Diversion  Dam  submitted  its 
report  on  January  27,  1914.  Messrs.  D.  C.  Henny,  A.  J.  Wiley, 
E.  G.  Hopson,  ana  H.  D.  Newell  were  members  of  the  board.  Plans 
and  specifications  were  issued  February  25,  1914.  Proposals  were 
opened  May  28, 1914.  The  lowest  bidder  was  Morrison-Knudsen  Co., 
01  Boise,  Idaho,  to  whom  the  contract  was  awarded.  Construction 
began  early  in  July,  and  the  dam  was  finished  the  early  part  of 
November.  Its  construction  involved  the  excavation  of  6,700  cubic 
yards  of  material,  mostly  rock,  and  the  placing  of  4,160  cubic  yards 
of  concrete.     The  dam  is  of  multiple-arch  type,  consisting  of  [^ 
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arches  supported  by  piers  placed  20  feet  center  to  center.  The 
maximum  height  of  the  dam  above  stream  bed  is  24  feet  The  total 
cost  of  the  dam  is  $73,600,  including  all  rights  of  way. 

DRAINAGB. 

During  the  season  of  1908  water  was  first  turned  into  the  dis- 
tribution system.  Excessive  seepage  losses  were  at  once  apparent, 
particularly  around  the  large  pothole  close  to  Hermiston.  By  the 
end  of  the  season  a  small  pond  had  formed  having  a  maximum  area 
of  perhaps  1  acre.  During  1909  conditions  became  much  worse.  By 
the  end  of  September  fully  240  acres  were  submerged.  As  the 
necessity  for  comprehensive  drainage  was  apparent,  a  recommenda- 
tion was  made  on  October  15  for  an  allotment  of  $15,000  for  a  main 
drain.  During  the  fall  of  1909  and  spring  of  1910  considerable  work 
was  done.  From  time  to  time  additional  funds  were  allotted.  In 
January,  1912,  a  drag  line  excavator  was  transferred  from  the 
Elamath  project.  The  Hermiston  drain  was  deepened  and  en- 
larged. During  1911  a  small  drain  was  built  in  me  northeastern 
portion  of  the  project,  and  in  the  spring  of  1912  an  additional  drain 
was  also  built  m  the  same  vicinity.  In  all,  four  main  drains  have 
been  built,  having  an  aggregate  length  of  10  miles;  295,000  cubic 
yards  of  materiaf  have  b^n  moved,  the  cost  to  date  bein^  $57,900. 
The  drainage  provided  has  in  general  been  adequate  to  hold  the  level 
of  ground  water  to  safe  limits.  The  remaining  draina^  should  be 
penormed  by  the  individual  water  user  or  by  small  districts  com- 
posed of  a  number  of  water  users. 

OONSTBUCnOir  DinEtlNG  FISCAL  TSAK 

Feed  oomSL — ^Two  hundred  and  sixty-nine  linear  feet  were  lined 
with  concrete  on  one  side;  the  volume  of  concrete  placed  amounted 
to  65  cubic  yards. 

Distribution  system. — Five  thousand  one  hundred  and  forty-four 
linear  feet  of  fuU  lining  and  2,746  linear  feet  of  side  lining  were  laid, 
involving  the  placing  of  404  cubic  yards  of  concrete.  Six  thousand 
and  forty-nine  linear  feet  of  16-inch  and  8,615  linear  feet  of  20- 
inch  pipe  were  laid,  largely  as  supplemental  construction  for  various 
small  groups  of  water  users.  A  concrete  weir  was  built  at  the  Max- 
well Dam,  involvingthe  placing  of  42  cubic  yards  of  concrete. 

West  extension.— Eleven  and  six-tenths  miles  of  main  canal  were 
built  and  lined  with  concrete  3  inches  thick  ;^  7.66  miles  of  laterals 
were  built  and  lined  with  concrete  1|  and  2  inches  thick.  In  addi- 
tion 1,270  linear  feet  of  16-inch  and  530  linear  feet  of  20-inchpipe 
were  placed,  part  in  a  pipe  drop,  the  rest  in  a  pipe  turnout.  Work 
dckie  on  the  west  extension  involved  the  placing  of  16^93  cubic 
yards  of  concrete. 

OPEBATIOir  AND  MAZNTEKANCE. 

Diversion  of  water  to  the  feed  canal  for  storage  purposes  was 
resumed  November  20,  1915,  and  was  continued  until  June  16.  On 
the  27th  diversion  was  again  possible,  due  to  heavy  rains,  and  the 
canal  was  operated  throu^out  the  remainder  of  the  month.  Ex- 
treme cold  and  snow  prevented  delivery  of  water  to  the  reservoir 
for  18  days  in  January  and  13  days  in  February;  53,700  acre- feet 
were  diverted  for  storage  purposes,  of  which  49,650  acre- f^etrea^' 
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the  reservoir.  The  reservoir  was  substantially  full  by  April  8  and 
so  maintained  until  the  middle  of  June.  Available  storage  on  June 
30  was  46,300  acre-feet.  Delivery  of  water  to  the  distribution  sys- 
tem began  on  April  1;  the  total  discharge  from  the  reservoir  to 
June  30  was  14,890  acre-feet.  Delivery  of  water  to  the  Maxwell 
Canal  began  on  April  6 ;  the  total  diversion  to  June  30  amounted  to 
11,000  acre-feet.  The  area  of  irrigable  holding  on  that  portion 
of  the  project  east  of  the  Umatilla  River  is  estimated  to  be  10,000 
acres,  and  the  area  actually  irrigated  5,500  acres. 

We^t  ewtension. — ^Practically  no  water  was  diverted  into  the  main 
canal  for  irrigation.  A  small  head  has  been  run  for  construction 
purposes.  Since  June  1,  1916,  400  acres  having  vested  water  rights 
from  the  system  of  the  Oregon  Land  &  Water  Co.  have  been  served 
by  the  United  States. 

Historical  review,  Umatilla  project. 


Itm. 


1911 


1913 


1913 


1914 


1915 


1910, 

esti- 

mated. 


Acreage  for  whlchservioe  waaprepared  to  supply  water 

Acreage  Irrigated 

IfUes  of  canal  operated 

Water  dlvertediCacre-feet) 

Water  delivered  to  land  (aore-feet) 

Per  acre  of  land  Irrigated  (acre-feet) 


17,363 
3,600 
113 
78,910 
34,100 
9.70 


17,353 

4,000 

113 

90,000 

38.000 

Lso 


18,300 
6,000 
113 
81,500 
43.8S0 
i45 


17,687 
6,100 
113 
69,900 
80,800 
7.10 


5,300 

113 

86,300 

39,650 

5.57 


20,000 
0,000 
147 
79,000 
83.000 
&.60 


SETTLEMENT. 

The  total  population  of  the  project  in  1915  was  1,600,  about  600 
living  in  the  corporate  limits  oi  the  city  of  Hermiston.  Settlement 
has  advanced  slowly.  On  May  12,  1916,  a  public  notice  was  issued 
announcing  that  homestead  entries  might  be  made  and  water-right 
applications  would  be  receivable  on  June  14  for  about  2,800  acres 
of  land  contiguous  to  the  main  canal  of  the  west  extension.  Seven 
tracts  of  pubUc  land  were  filed  upon,  totaling  156.6  acres.  There  re- 
main open  for  entry  29  tracts  witii  a  total  irrigable  area  of  712.7  acres. 
The  Northern  Pacific  Co.  placed  about  400  acres  of  land  on  the  market 
at  prices  of  $20  an  acre  and  less.  Several  tracts  were  bought 
promptly,  but  no  water-right  applications  therefor  had  been  made 
at  the  close  of  the  fiscal  year. 


Bettlement  data,  UmatiUa  project. 


Item. 


1014 


1015 


1010,  ea- 
tlmated. 


Total  number  of  farms  on  project  i 

Population 

Number  of  Irrigated  farms 

Operated  by  owners  or  managers . 

Ofierated  by  tenants 

Population 

Number  of  towns 

Population 

Population  in  towns  and  on  farms 

Number  of  pnUio  schools 

Number  of  ohurehes 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


440 

800 

320 

230 

100 

740 

1 

000 

1,400 

2 

4 

1 

125,000 

0100,000 

600 


542 

721 

800 

178 

128 

721 

2 

860 

1,571 

4 

4 

1 

125,000 

185,000 

000 


540 
000 

860 
240 
110 
900 
3 

goo 

1,800 

5 

0 

1 

825,000 

886,000 

000 


>  Number  of  water-right  applications  and  rental  contracts .       r^  O  O  Cjl  P 

igi  ize     y  g 


OBEGOK,  UMATILLA  PROJECT. 


361 


PBINCIPAL  CBOPS. 


During  1915  approximately  5,300  acres  were  irrigated  and  8,600 
acres  cropped,  the  difference  being  mainly  young  orchards.  The 
value  of  crops  was  $104,600,  as  compared  with  $88,000  during  1914. 
The  year  was  generally  favorable  for  crop  growth.  Little  damage 
was  done  by  grasshoppers,  there  having  been  a  marked  improvement 
over  the  two  preceding  years.  Rabbits  caused  considerable  loss, 
especially  on  the  outskirts  of  the  project. 

The  agricultural  situation  for  1916  is  promising  except  to  those 
growing  peaches  and  apricots.  Extreme  cold  during  January  caused 
much  damage  to  peach  trees,  besides  generally  killing  the  peach  and 
apricot  crop.  Persistent  winds  have  made  spring  seeding  difficult. 
The  cold  winter  resulted  in  exhausting  the  hay  crop  of  1915,  so 
there  are  good  prospects  that  growers  will  receive  more  than  the 
average  price  for  alfalfa. 


Crop  report  UmatiUa  project,  Oregon,  year  of  1915, 


Crop. 


Area 
(acres). 


Unit  of 
yield. 


Yields. 


Total. 


A'verage 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Per  8 


Alfsllk 

Apples 

Baney 

Clover  hay 

Com,  Indian 

Com,  fodder 

Clover  seed 

Garden 

Hav,  other 

Meioiis 

Onions 

Peaches 

Pears 

Potatoes 

Pasture 

Small  ftoits 

Borghnm 

Wheat 

ICisoeUaneous 

Less  duplicated  areas 

Total  cropped  acreage 


Irrlntedy  no  crop: 

Tall  plowed 

Miscellaneous 

NewalfiUlis 

Nonbearlng  orchard. . . 
Lees  duplicated  areas. . 

Totallrrlgated  acreage 


2,306.8 
53.5 
72 
4.5 
113.3 
67.2 
2 

37.9 

160.6 

27.4 

2 

130.6 

8.6 

55.4 

378.5 

40.1 

10.3 

9 

00.5 
74.6 


3,608.4 


84 

264.5 
416.5 
1,060 
122 


5,306.4 


Tons.... 
Pounds., 
Bushels. 
Tons.... 
Bushels. 

Tons 

Bushels. 


0,141 
16,400 
1,000 

15.5 
3,778 
.      262 
7 


3.8 

306.7 

26.4 

3.4 
33.3 

3.8 

3.5 


18.07 

.02 

.60 

8.00 

.954 

3.60 

12.50 


Tons 

...do 

Bushels. 
Pounds., 

...do 

Bushels. 


900.7 

150 

470 

276,800 

6,060 

5,970 


I  1.2 
5.5 
235 
3,119.4 
711.8 
107.8 


6.66 
10.06 
.60 
.007 
.03 
.61 


Pounds., 
Bushels. 
...do 


42,830 
432 
260 


1,068.1 
41.9 
28.9 


.049 
.766 
.80 


$73,768 

328 
1,140 

124 
3,604 

930 

87 

3,585 

1,396 

1,609 

282 
1,987 

181 
3,642 
5,772 
2,099 

331 

208 
3,729 


S30.78 
6.13 
15.83 
27.55 
31.81 
13.84 
43.75 
94.50 
8.24 
65.07 

141.00 
14.83 
21.35 
65.67 
15.25 
60.12 
32.12 
23.11 
37.49 


Total  and  average . 


104,653 


29.04 


Areas. 


Total  Irrigable  area  farms  reported . 

Totalirrigated  area  farmsreported  *. 
Under  water-right  appllcaticns. 

Under  rental  contracn , 

Under  rental  oontraots  (sandy 
area) 


Total  cropped  area  farms  reported. , 


Acres. 


Farms. 


Per  cent 

of 
proJeoU 


9,698.1 

5,306.4 

4,115.6 

193.7 

750.7 

246.4 
3,603.4 


306 

806 

238 

7 

63 

6 
806 


57.0 
81.2 
24.2 
1.1 
4.4 

1.5 
15.8 


1  Per  cent  based  on  17,000  acres. 

*  Eight  farms  are  partly  under  water-right  application  and  partly  under  rental  contract. 

*  Under  Haxwail  water  right,  170  aores;  under  departmental  regulations,  82.4  acres;  vested  water  right. 
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PUBLIC  NOTICES  AND  OBBEBS. 
PUBLIC  NOTICE,  DECEMBER   16,   1916. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(32  Stat.  388) ,  and  acts  amendatory  thereof  or  supplementary  there- 
to, particularly  section  4  of  the  reclamation  extension  act  of  Au^st 
13, 1914  (38  Stat.  686),  it  appears  that  a  majority  of  the  water-nght 
applicantis  and  entrymen  in  district  No.  1  of  the  Umatilla  project 
have  made  agreements  providing  for  an  increase  in  the  cost  of  con- 
struction in  the  sum  of  $7.25  for  the  construction  of  cement-lined  <Us- 
tributaries.  The  said  agreements  are  hereby  ratified  and  the  said  in- 
crease in  the  construction  charge  is  hereby'made  eflFective  in  accord- 
ance with  the  conditions  of  the  said  contract  as  follows: 

2.  The  lands  in  district  No.  1  are  described  as  follows: 

Sec.  5.  T.  4  N.,  R.  29  B.,  W.  M. :  h^Sle. 

SB.  i  SW.  i  NW.  i 10 

SB.  i  N.  1  SW.  i  NW.  i  and 

SW.  i  SW.  i  NW.  i 18 

NW.  i  NW.  1  SW.  i 10 

NE.  1  NW.  i  SW.  i 10 

Sec.  6,  SB.  i  SB.  i  NE.  i ^ 10 

8.  The  construction  charge  for  all  water-right  applicants  and  entry- 
men  in  said  district  shall  be  increased  $7.25  per  irrigable  acre. 

4.  The  said  increase  of  $7.25  per  acre  shall  be  added  to  the  construc- 
tion charge  and  distributed  over  the  remaining  unpaid  installments 
of  construction  charges,  payment  of  said  $7.25  per  irrigable  acre  to 
be  made  in  the  following  manner : 

Two  per  cent  shall  te  added  to  the  installment  of  such  construc- 
tion charge  becoming  due  December  1, 1915,  and  to  each  installment 
becoming  due  each  year  thereafter  up  to  and  including  the  install- 
ment due  December  1, 1917. 

Four  per  cent  shall  be  added  to  the  installment  becoming  due 
December  1,  1918,  and  to  the  installment  becoming  due  December 
1, 1919. 

Six  per  cent  shall  be  added  to  the  installment  becoming  due  De- 
cember 1, 1920,  and  to  each  installment  becoming  due  each  year  there- 
after up  to  and  including  the  installment  due  Diecember  1, 1982. 

Eight  per  cent  shall  l^  added  to  the  installment  becoming  due  De- 
cember 1, 1933. 

Andrdsus  a.  Jonbs, 
First  Assistant  Secretary  of  the  Interior. 

PUBUC  NOTICE,  DECEMBER   16,  1015. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17, 1902  (82 
Stat.,  388),  and  acts  amendatory  thereof  or  supplementary  thereto, 
particularlv  section  4  of  the  reclamation  extension  act  of  August  18, 
1914  (38  Stat,  686),  it  appears  that  a  majority  of  the  water-right 
applicants  and  entrymen  in  district  No.  2  of  the  Umatilla  project  have 
made  agreements  providing  for  an  increase  in  the  cost  of  construc- 
tion in  the  sum  of  $12.50  tor  the  construction  of  a  pipe  line.  The 
said  agreements  are  hereby  ratified  and  the  said  increase  in  the  con- 
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struction  charge  is  hereby  made  effective  in  accordance  with  the  con- 
ditions of  the  said  contract  as  follows : 

2.  The  lands  in  district  No.  2  are  described  as  follows: 

Sec.  6,  T.  4  N.,  R.  29  B.,  W.  M. :  UrtJSle. 

W.  i  SB.  J  NW.  i 20 

B.  i  SB.  J  NW.  i 4.5 

B.  i  NE.  J  SW.  i 19 

W.  i  NB.  i  SW.  i 17 

3.  The  construction  charge  for  all  water-right  applicants  and 
entrymen  in  said  district  shall  be  increased  $12.50  per  irrigable  acre. 

4.  The  said  increase  of  $12.50  per  acre  shall  be  added  to  the  con- 
struction charge  and  distributed  over  the  remaining  unpaid  install- 
ments of  construction  charges,  payment  of  said  $12.50  per  irrigable 
acre  to  be  made  in  the  following  manner : 

Two  per  cent  shall  be  added  to  the  installment  of  such  construction 
charge  oecoming  due  December  1,  1915,  and  to  each  installment  be- 
coming due  each  year  thereafter  up  to  and  including  the  installment 
due  December  1, 1917 ; 

Four  per  cent  shall  be  added  to  the  installment  becoming  due  De- 
cember 1, 1918,  and  to  the  installment  becoming  due  December  1, 1919 ; 

Six  per  cent  shall  be  added  to  the  installment  becoming  due  De- 
(^ember  1, 1920,  and  to  each  installment  becoming  due  each  year  there- 
after up  to  and  including  the  installment  due  Deceml)er  1,  1932; 

Eight  per  cent  shall  be  added  to  the  installment  becoming  due  De- 
cember 1, 1933. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior, 

PUBLIC  NOnCE,  APRIL  12,  1916. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(32  Stat.,  388)  and  acts  amendatory  thereof  or  supplementary  thereto, 
particularly  section  4  of  the  reclamation  extension  act  of  August  13, 
1914  (38  Stat.,  686),  it  appears  that  a  majority  of  the  water-right 
applicants  and  entrymen  in  district  No.  8  of  the  Umatilla  project 
have  made  agreements  providing  for  an  increase  in  the  cost  of  con- 
struction in  the  sum  of  $17.50  per  irrigable  acre,  for  the  construction 
of  a  concrete-lined  canal  and  cement  pipe  line.  The  said  agreements 
are  hereby  ratified  and  the  said  increase  in  the  construction  charge  is 
hereby  made  effective  in  accordance  with  the  conditions  of  the  said 
contract  as  follows : 

2.  The  lands  in  district  No.  3  are  described  as  follows : 

T.  4  N.,  R.  29  B.,  W.  M. :  Ir'^Uable. 

SB.  i  NB.  i  NB.  1,  sec.  16 10 

NB.  i  SB.  i  NB.  J,  sec.  16_--.. 10 

N.  i  NW.  h  sec.  15 80 

N.  i  SW.  i  NW.  J,  sec.  15 20 

NW.  i  SB.  i  NW.  i,  sec.  15 10 

8.  The  construction  charge  for  all  water-right  applicants  and  en- 
trymen in  said  district  shall  be  increased  $17.50  per  irrigable  acre. 

4,  The  said  increase  of  $17.50  per  acre  shall  be  added  to  the  con- 
struction charge  and  payment  thereof  made  in  additional  annual  in- 
stallments payable  under  the  reclamation  extension  act,  each  of  which 
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additional  installments  shall  be  at  least  equal  to  tlie  amount  of  the 
largest  installment  as  fixed  for  said  land  by  public  notice  theretofore 
issued,  but  the  final  installment  to  cover  tne  balance  due  shall  in  no 
event  be  less  than  such  largest  installment. 

Andbdbus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  APRIL  12,   1916. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(32  Stat.,  388)  and  acts  amendatory  thereof  or  supplementary  thereto, 
particularly  section  4  of  the  reclamation  extension  act  of  August  13, 
1914  (38  IStat.,  686),  it  appears  that  a  majority  of  the  water-right 
applicants  and  entrymen  in  district  No.  4  of  the  Umatilla  project 
have  made  agreements  providing  for  an  increase  in  the  cost  of  con- 
struction in  the  sum  of  $14.30  per  irrigable  acre  for  the  construction 
of  a  concrete-lined  canal  and  a  20-inch  cement  pipe  line  whereby 
water  mav  be  diverted  from  Canal  D  at  the  north  boundary  of  the 
SW.  i,  sec.  3,  T.  4  N.,  B.  28  E.,  W.  M.,  and  delivered  at  the  southwest 
corner  of  the  N.  i  NE.  i  SE.  i,  sec.  4,  T.  4  N.,  R.  28  E.,  W.  M..  distant 
approximately  2,400  feet  from  the  point  of  diversion.  From  the  point 
of  delivery  as  above  described,  a  concrete-lined  canal  will  be  built 
running  in  a  northerly  direction  about  ?00  feet,  which  will  deliver 
water  near  the  southwest  corner  of  SE.  |  NE.  J,  sec.  4,  T.  4  N.,  R.  28 
E.,  W.  M.  From  the  said  point  of  delivery  a  concrete-lined  canal 
will  be  built,  running  in  a  southerly  direction  about  2,000  feet,  which 
will  deliver  water  near  the  southwest  corner  of  the  SE.  J  SE.  J,  sec.  4, 
T.  4  N.,  R.  28  E.,  W.  M.  The  total  cost  will  be  approximately  $3,570, 
or  not  to  exceed  $14.30  per  irrigable  acre  of  land  within  the  district 
described  as  follows,  viz : 

T.  4  N.,  R.  28  E.,  W.  M. :  Sec.  4;  SE.  i,  that  portion  of  the  SE.  i 
NE.  i  lying  south  of  the  Umatilla  River  and  south  of  the  Hermiston 
drain;  E.  *  E.  i  NE.  i  SW.  i  and  E.  ^  E.  i  W.  i  NE.  i  SW.  i;  sec.  9, 
N.  i  NE.  i  NE.  J,  N.  i  NW.  i  NE.  J,  and  N.  i  S.  i  NW.  i  NE.  f 

2.  Such  increased  charge  of  $14.30  per  irrigable  acre  shall  be  added 
to  the  construction  charge  and  payment  thereof  made  in  additional 
annual  installments  after  the  expiration  of  the  20  installments  pay- 
able under  the  reclamation  extension  act,  each  of  which  additional 
installments  shall  be  at  least  equal  to  the  amount  of  the  largest  in- 
stallment as  fixed  for  said  land  by  public  notice  heretofore  issued,  but 
the  final  installment  to  cover  the  balance  due  shall  in  no  event  be  less 
than  such  laj'gest  installment.  Payments  for  the  increased  charge 
shall  be  applicable  to  all  of  the  lands  hereinabove  described. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior, 

PUBLIC  NOTICE,  APRIL   12,   1916. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17, 1902  (32 
Stat.,  388),  and  acts  amendatory  thereof  or  supplementary  thereto, 
particularly  section  4  of  the  reclamation  extension  act  of  August  13, 
1914  (38  Stat,  086),  it  appears  that  a  majority  of  the  water-right 
applicants  and  entrymen  in  district  Xo.  5  of  the  Umatilla  project 
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hare  made  agreements  providing  for  an  increase  in  the  cost  of  con- 
struction in  the  sum  of  $17.50  for  the  construction  of  a  20-inch  cement 
pipe  line  about  one-third  of  a  mile  long,  two  16-inch  pipe  lines  each 
about  800  feet  long,  which  will  deliver  water  to  the  commanding 
point  of  three  forties;  also  a  small  concrete-lined  lateral  one-eighth 
of  a  mile  long.  Necessary  turnouts  will  be  provided  for  delivery  of 
water  at  commanding  points  of  the  five  forties  affected.  The  said 
agreements  are  hereby  ratified  and  the  said  increase  in  the  construc- 
tion charge  is  hereby  made  effective  in  accordance  with  the  conditions 
of  the  said  contract  as  follows : 

2.  The  lands  in  district  No.  5  are  described  as  follows: 

T.  4  N.,  R.  28  E.,  W.  M. :  Sec.  15,  SW.  J  SW.  i  and  that  portion  of 
SE.  i  SW  i  south  of  Maxwell  Canal  and  west  of  the  right  of  way 
of  the  Oregon-Washington  Railroad  &  Navigation  Co. ;  sec.  16,  S.  i 
SE.  i,  S.  i  NW.  i  SE.  i  SE.  J,  E.  i  SW.  J  SE.  h  SW.  J  SW.  i  SE.  J 
and  S.  i  NW.  i  SW.  i  SE.  i ;  sec.  21,  N.  i  NE.  J. 

3.  The  construction  charge  for  all  water-right  applicants  and  en- 
trymen  in  said  district  shall  be  increased  $17.60  per  irrigable  acre. 

4.  The  said  increase  of  $17.50  per  acre  shall  be  added  to  the  con- 
struction charge  and  payment  tnereof  made  in  additional  annual 
installments  after  the  expiration  of  the  20  installments  payable  under 
the  reclamation  extension  act,  each  of  which  additional  installments 
shall  be  at  least  equal  to  the  amount  of  the  largest  installment  as  fixed 
for  said  land  by  public  notice  theretofore  issued,  but  the  final  install- 
ment to  cover  the  balance  due  shall  in  no  event  be  less  than  such 
largest  installment.  Payments  for  the  increased  charge  shall  be 
applicable  to  all  of  the  lands  hereinabove  described. 

Andrieus  a.  Jones, 
First  Assistant  Secietary  of  the  Interior. 

PUBLIC    NOTICE,   MAT    12,    1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (32  Stat,  388),  and  acts  amendatory  thereof  and 
supplementary  thereto,  particularly  the  reclamation  extension  act 
of  August  13,  1914  (38  Stat,  686),  notice  is  hereby  driven  that  water 

*will  be  furnished  from  the  west  extension  of  the  XTmatilla  project, 
Oregon,  in  the  irrigation  season  of  1916  and  each  irrigation  season 
thereafter  upon  the  filing  of  proper  water-right  n implication  for  the 
irrigable  lands  shown  on  the  following  farm-unit  plats,  viz,  Willam- 
ette meridian,  T.  4  N.,  R.  24  E. ;  T  4  N.,  R.  25  E. ;  T.  4  N.,  R.  26  E. ; 
T.  5  N.,  R.  27  E.,  approved  March  23,  1916,  by  the  First  Assistant 
Secretary  of  the  Interior  and  on  file  in  the  office  of  the  project 
manager,  United  States  Reclamation  Service,  Hermiston,  Oreg.,  and 
the  local  land  offices  at  La  Grande,  Oreg.,  and  The  Dalles,  Oreg. 

2.  Homestead  entries  of  the  farm  units  shown  on  said  plats  em- 
bracing public  lands  of  the  United  States  may  be  made  on  and  after 
June  14,  1916,  at  9  o'clock  a.  m.,  at  said  local  land  offices,  if  found 
regular  and  accompanied  by  the  certificate  of  the  project  manager, 
showing  that  water-right  application  has  been  filed  and  proper 
water-right  charges  deposited. 

8.  Warning  is  hereby  expressly  given  that  no  person  will  be  per- 
mitted to  gain  or  exercise  any  rights  whatever  under  any  settlement 
or  occupation  begun  prior  to  9  a.  m.,  June  14,  1916,  on  any  lands 
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shown  on  said  plats,  provided,  however,  that  this  shall  not  interfere 
with  any  valid  existing  rights  obtained  by  settlement  or  entry  while 
the  land  was  subject  thereto.  All  persons  desiring  to  acquire  any 
public  lands  shown  on  said  plats  idiall  execute  homestead  application 
subject  to  the  provisions  of  the  reclamation  act  in  the  manner  re- 
quired by  law,  which,  with  the  required  fees  and  commissions  accom- 
panied by  certificate  of  the  project  manager  as  to  the  filing  of  water- 
right  application  and  payment  of  water-right  charges  as  hereinafter 
Srovided,  shall  be  presented  to  the  iHfcal  land  offices  <it  La  Grande, 
>reg.^  or  The  Dalles,  Oreg.,  in  person,  by  mail  or  otherwise,  within 
a  period  of  five  days  prior  to  June  14,  1916;  that  is,  beginning  not 
earlier  than  June  9,  1916.  All  entries  filed  as  herein  provided  and 
reaching  the  local  land  offices  not  later  than  9  a.  m.,  tTune  14,  1916, 
shall  be  held  and  treated  as  simultaneously  filed.  Applications  pre- 
sented after  that  hour  will  be  received  and  noted  in  the  order  of 
filing.  Any  application  not  based  on  a  prior  settlement  right  will  be 
subject  to  valid  settlement  claims  asserted  in  the  manner  required 
by  law. 

^  4.  The  registers  and  receivers  will  carefuUjr  compare  all  applica- 
tions simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as 
follows : 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed, 
irrespective  of  whether  settlement  is  alleged. 

(o)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement  his  application  shall  be  allowed  and 
the  others  rejected. 

(c)  If  two  or  more  conflicting  applications  are  received,  each  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered  to 
determine  the  priority  of  right,  and  it  shall  l^  restricted  to  those 
alleging  such  right. 

5.  where  there  are  applications  conflicting  in  whole  or  in  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
registers  and  receivers  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identi^ing  mark,  and  at 
2  o'clock  p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if  not, 
at  the  same  hour  one  week  later) ,  arber  all  the  envelopes  containing 
Hie  names  of  the  several  applicants  shall  have  been  thoroughly  mixed 
in  the  presence  of  such  persons  as  may  desire  te  be  present,  they 
shall  be  drawn  and  numbered  in  order.  The  cards  as  numbered  and 
drawn  will  be  securely  fastened  to  the  applications  of  the  respec- 
tive persons,  and  the  applications  shall  be  allowed  in  such  order. 
Where  any  applicant  fails  to  obtain  land  applied  for  by  him  he  will 
be  permitted  to  elect  whether  he  will  amend  his  application  to  em- 
brace other  lands  not  affected  by  pending  applications  and  other- 
wise subject  thereto  when  such  amended  application  is  presented,  or 
withdraw  his  original  application  without  prejudice,  ana  in  the  event 
of  such  withdrawal  the  fees  and  commissions  will  be  returned  by 
the  receiverj  and  the  water-right  charges  deposited  will  be  returned 
by  the  project  manager.  Applications  conflicting  in  whole  with 
those  previously  allowed  will  be  rejected  in  the  usual  manner. 

6.  Tlie  project  manager  will  receive  water-right  applications  ac- 
companiea  by  the  proper  water-right  paymente,  which  for  the  first 
payment  from  homestead  entrymen  under  paragraphs  3,  4,  and  5 
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hfireof  win  be  accepted  in  the  form  of  New  York  draft  or  money 
order  payable  to  the  special  fiscal  agent,  United  States  Beclamation 
Service,  Hermiston^  Ore^.,  or  in  currency,  and  issue  certificates  to 
applicants  for  pubkc  lands  at  any  time  after  the  date  of  this  notice. 
Each  application  must  be  for  a  specific  farm  unit.  More  than  one 
peraon  may  make  water-right  application  for  the  same  farm  unit. 
Filing  of  water-right  application  and  issuance  of  certificate  gives  no 
preference  right  to  make  entry.  Acceptance  of  application  will  be 
indorsed  thereon  by  the  project  manager  when  notified  by  the  local 
land  oflSce  that  entry  has  been  allowed.  All  other  applications,  with 
payments  made,  will  be  returned  to  applicants  upon  surrender  by 
them  of  the  certificate  of  filing  issued  by  the  project  manager. 

7.  The  limit  of  area  per  entry  representing  the  acreage  which,  in 
the  opinion  of  the  Secretary  of  the  Interior,  may  be  reasonably  re- 
quired for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units.  The  maxi- 
mum limit  of  area  for  wnich  water-right  application  may  be  made 
for  lands  in  private  ownership  shall  be  16Q  acres  of  irrigable  land 
for  each  landowner.  Water-right  applications  for  lands  in  private 
ownership  may  be  made  on  and  after  the  date  of  this  notice.  All 
water-right  applications  whether  for  public  or  private  lands  must 
be  made  to  the  project  manager,  United  States  Reclamation  Service, 
Hermiston,  Oreg. 

8.  The  water-right  charges  per  acre  of  irrigable  land  for  the  land 
shown  on  said  plats  are  of  two  kinds : 

(a)  A  charge  of  $92  per  acre  of  irrigable  land  for  the  building  of 
the  irrigation  system,  termed  the  construction  charge,  and  payable 
as  follows: 

(1)  For  lands  that  were  entei'ed  prior  to  August  13,  1914,  subject 
to  the  reclamation  act,  the  first  installment  of  the  construction  charge 
shall  be  due  December  1,  1916,  and  subsequent  installments  Decem- 
ber 1  of  each  year  thereafter.  The  first  4  of  such  installments  shall 
each  be  2  per  cent,  the  next  2  installments  shall  each  be  4  per  cent, 
and  the  next  14  installments  shall  each  be  6  per  cent  of  the  total 
construction  charge. 

(2)  For  the  remaining  lands,  an  initial  payment  of  5  per  cent  of 
the  construction  charge  shall  be  made  at  the  time  of  entry  or  filing  of 
water-right  application,  and  the  remainder  of  the  construction 
charge  shall  be  paid  in  15  annual  installments,  the  first  5  of  which 
shall  each  be  5  per  cent  and  the  remainder  each  7  per  cent  of  the 
total  construction  charge.  The  first  of  said  15  annual  installments 
shall  become  due  and  payable  December  1  of  the  fifth  calendar  year 
after  the  initial  installment,  and  subsequent  installments  shall  be- 
come due  on  December  "1  of  each  calendar  year  thereafter. 

(b)  An  annual  charge  for  operation  and  maintenance  payable  on 
March  1  of  each  year  for  the  preceding  irrigation  season.  The  opera- 
tion and  maintenance  charge  for  the  irrigation  season  of  1916  shall 
be  $1.50  per  acre  of  irrigable  land,  whether  water  is  used  thereon  or 
not,  which  will  entitle  the  water  user  to  4  acre-feet  of  water  per  irri- 
gable acre.  Additional  water  supply  will  be  furnished  at  the  rate 
of  16  cents  per  acre-foot. 

9.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  under  entries  not  subject  to  the  reclamation 
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act  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  such  application  is  made  and  initial  installment  is 
paid. 

10.  Any  water-right  applicant  or  entryman  may  if  he  so  elects  pay 
the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period  than  that  provided  by  the  public  notices 
and  orders  applicable  to  his  land. 

11.  All  water-rirfit  charges  must  be  paid  to  the  proper  oflScer  of 
the  United  States  Keclamation  Service  at  Hermiston,  Oreg.,  in  cash 
or  by  New  York  draft,  money  order,  or  check. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  MAY  27,  1916. 

1.  Under  the  terms  of  existing  public  notices  and  orders,  the  opera- 
tion and  maintenance  charges  for  the  Umatilla  project,  Oregon,  be- 
come due  on  March  1  of  each  year  for  the  preceding  irrigation  season. 

2.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in.  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  given  that  until  further  notice  there 
will  be  no  change  in  the  due  date  for  the  operation  and  maintenance 
charge  for  the  said  project. 

3.  Hereafter  no  operation  and  maintenance  charge  shall  be  col- 
lected at  the  time  water-right  application  is  filed,  but  the  first  pay- 
ment on  account  of  operation  and  maintenance  shall  become  due  on 
March  1  of  the  year  following  that  in  which  entry  was  made. 

4.  For  operation  and  Maintenance  charges  due  March  1, 1917,  and 
thereafter,  the  discount  for  payment  made  on  or  before  the  due  date 
and  the  penalities  for  failure  to  make  payment  before  the  first  day  of 
the  third  calendar  month  after  the  due  date  will  be  applied  as  pro- 
vided in  section  6  of  the  said  reclamation  extension  act,  whether  ac- 
ceptances thereof  have  been  filed  or  not. 

5.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916  shall  be  due  March  1,  1917,  and  each  acre  of  irrigable  land, 
whether  irrigated  or  not,  shall  be  charged  with  a  minimum  operation 
and  maintenance  charge  of  $1.40,  which  will  permit  delivery  of  not 
more  than  4  acre-feet  per  acre.  Additional  water  may  be  obtained 
at  the  rate  of  15  cents  per  acre-foot. 

6.  The  provisions  of  this  public  notice  shall  apply  to  all  lands 
subject  to  public  notice  heretofore  issued  for  the  said  project. 

7.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders  for  the  Umatilla  project  shall 
remain  unchanged. 

8.  The  foregoing  public  notice  does  not  apply  to  the  west  extension 
of  the  Umatilla  project. 

Bo  Sweeney, 
Assistant  Seci^etary. 
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[Blnandal  trtatement  In  detail,  showing  aoMta,  liabilities,  reeerreB,  and  capital,  ghren  In 

appendix,  p.  729.] 

Feature  coita  of  UmatiUa  project  to  June  SO,  191S, 


FestunB. 


Babfeature. 


Principal 
feature. 


KTwnlnatlon  and  surveys. . 
Storage  system: 

Cold  Bprlnei  Dam 


Feed  canal 

Lands  and  rights  of  way,  etc. 


Canal  system: 

Canal  system,  east  side 

Main  canal,  wsst  eztcnslen 

Siphcn^oyote  Cat-Off,  west  extension  . 
Wasteway,  main  canal,  wsst  extension. . 

Wasteway  cohrert,  west  extension 

Administrative  general  expense 

Lateral  system: 
East  side.. 


East  side,  sopplemental  ccostmctlon. 

West  extension 

Administrative  general  expense 


Drainage  system: 
Hermistcndrafai.., 
Second  miit  drain.. 
Hat  Rode  drahi . . , 
UmatiDa drain  ...< 
lUsodQaneoDS , 


Farm  units 

Permanent  improvements  and  lands: 

Bufldlngi 

Ifisoenaneons 


Telephone  systsm,  telephone  line,  west  extension 

Plant  accounts 

Operation  and  maintenance  charges  transferred  to  and  compounded  with 
construction  charges 


Qrosi  cost  of  construction  of  project  to  June  90, 1916 

Less  revennes  earned  during  construction  period: 

Rental  of  )>ulldings 

Rental  of  grashig  and  farming  tends 

Rentals  oflrrigatlcn  water 

Contractors' freight  refunds 

Forfeitures  by  defaulting  bidders  and  contractors 

Other  revenues,  undassmed 

Profit  on  mess-noose  operations 

Profit  on  mercantile  store  operations 

Loss  on  hospital  operations 

Amounts  set  up  as  reserves  or  depredation  charged  to  cost  and  not 
expended 


Net  cost  of  constrootlon  of -project  to  June  80, 1016. . 


>  Deduct. 


$430,974.00 
318,037.60 
30,404.00 


81,800.01 

540,003.80 

768.13 

1,080.84 

1,000.08 

3,877.81 


430,006.53 

14,118.06 

54,818.63 

7,336.00 


43,015.38 
3,174.60 
1,604.66 
6,032.60 
4,07L81 


34,558.14 
716.36 


4,500.35 

31,801.46 

05.54 

1,055.31 

100.00 

10,060.00 

3,687.78 

7.75 

il,06L10 


$116, 138. 91 


708,306.60 


680,610.16 


507,37a  80 


67,888.48 
3,402.66 


35,374.40 
3, 64a  47 
7,816.07 

10,447.78 


3,175,503.34 


80,485.00 


3,136,156.84 


61309*— 16 2A 


Digitized  by  VjOOQIC 


370       FIFTEENTH  ANNUAL  REPORT  OF  RECLAMATION   SERVICE. 
Estimated  cost  of  contemplated  work,  UmatiUa  project  during  fiscal  year  1917. 


Features. 


Subfeature. 


FrinoliMl 
feature. 


ExamlnatioD  and  surveys,  investigations  for  additional  storage 

Storage  works,  feed  canal  enlargement  (contract  work) 

Ganal  system,  main  canals  (enlvgement  of  Maxwell  Canal,  contract  work) 
Lato^  system: 

Laterals  and  sublaterals 

Tunnels,  flumes,  bridges,  and  siphons 

Drainage  system,  open  drains 

Farm  units: 

Examinations  and  surveys 

Office  work,  maps,  plats,  etc 


$50,000.00 
60,000.00 


3,200.00 
1,800.00 


Permanent  improvements  and  land,  buildings 

Telephone  system,  telephone  line,  west  extension 

Operation  and  muntenanoe  during  oonstruction  (water  rental  basis). 
Operation  and  mainteoanoe  under  public  notice 

HoBpitate."'.!!I!lIl!IIIlI.1 1.II....I.II II..II...!!. ...!...! 

Total 


$1,500.00 
40,000.00 
10,000.00 


100,000.00 
6,000.00 


4,000.00 
4,000.00 
1,600.00 
10,100.00 
41,90a00 

io,ooaoo 

6,000.00 
235,000100 
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J.  Q.  Camp,  project  manager,  Klamath  Falls,  Oreg. 

LOCATION. 

Counties :  Klamath,  Or^. ;  Siskiyou  and  Modoc,  Cal. 

Townships :  38  to  41  S.,  Rs.  8  to  14  B.,  Willamette  meridian ;  46  to  48  N..  Rs.  1 
to  8  E.,  Mount  Diablo  meridian. 

Railroad :  California  Northeastern. 

Railroad  stations  and  estimated  population,  January  1,  1916 :  Klamath  Falls, 
5,000;  Midland,  100;  and  Ady,  Oreg. 

WATEB  SUPPLY. 

Source  of  water  supply :  Upper  Klamath  Lalse,  Lost  River,  and  Clear  Lake. 

Area  of  drainage  basin :  3,700  square  miles. 

Annual  run-off  in  iicre-feet,  1904  to  1913 :  Link  River  at  Klamath  Falls  (3,110 
square  mUes)— Maximum,  2,530,000;  minimum,  1,450,000;  mean,  1,770.000.  Ix>st 
River  and  Willow  Creek  at  Clear  Lake— Maximum  255,000;  minimum,  35,000; 
mean,  125,000.  Lost  River  at  Olene  and  Merrill — ^Maximum,  475,000 ;  minimum, 
15.000;  mean,  265,000. 

AGRICULTURAL  AND  CLftfATIG  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916: 
47,600  acres. 

Area  under  water-right  applications,  season  of  1916,  27,254  acres. 

Length  or  irrigation  season :  From  May  1  to  September  30 — 153  days. 

Average  elevation  of  irrigable  area :  4,100  feet  above  sea  level. 

Average  annual  rainfall  on  irrigable  area :  9  years,  14.2  Inches. 

Range  of  temperature  on  irrigable  lands :  Minus  10"  to  100*  F. 

Character  of  soil  of  irrigable  area:  Disintegrated  basalt,  volcanic  ash,  and 
diatomaceous  earth,  being  largely  classified  as  Yakima  sandy  loam. 

Principal  products:  Alfalfa,  hay,  grain,  and  vegetables;  stock,  poultry,  and 
dairy  products. 

Principal  markets :  Portland,  Oreg. ;  Sacramento  and  San  Francisco,  Cal. 

LANDS  OPENED  FOR  IRRIGATION. 

Dates  of  public  notices  and  orders:  November  18  and  December  7,  1908; 
August  24,  1909;  June  9,  1910;  March  23  and  September  24,  1914;  March  26 
and  September  15, 1915 ;  March  9  and  16,  1916. 

Location  of  lands  opened :  T.  38  S.,  R.  9  E. ;  39  S.,  Rs.  8  to  10  E. ;  40  S..  Rs.  9  to 
11  B. ;  41  S.,  Rs.  10  to  12  E.,  Willamette  meridian,  and  48  N.,  R.  5  E.,  Mount 
Diablo  meridian. 

Present  status  of  irrigable  lands  opened :  44  acres  entered  subject  to  the  rec- 
lamation act ;  23  acres  open  to  entry ;  29,600  acres  in  private  ownership. 

Limit  of  area  of  farm  units :  160  acres. 

Duty  of  water,  1.8  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  Irrigable  land,  $30. 

Annual  operation  and  maintenance  charge,  season  of  1916:  Minimum  charge, 
$1  per  acre  for  2  acre-feet;  20  cents  for  first  additional  acre-foot  and  40  ceuts 
per  acre-foot  thereafter. 

CHRONOLOGICAL  SUMMARY. 

Reconnoissance  made  In  October  and  November,  1903. 

Preliminary  surveys  begun  In  1904. 

Construction  recommended  by  a  bonrd  of  oiii^hu'ers  May  1,  190.^. 

O>nstructlou  authorized  by  Socretary  May  lo,  ]JX)5.  C^ r^r^r^]r> 
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Main  canal  completed  August,  1907. 

First  irrigation  by  Reclamation  Service  season  of  1907. 

Keno  Canal  completed  October,  1908. 

South  Branch  Canal  completed  March.  1909. 

Clear  Lake  Dam  completed  January,  1910. 

I^st  River  Diversion  Dam  completed  June,  1912. 

Adams  Canal  enlargement  begun  October,  1913,  completed  April,  1914. 

Second  Unit  lateral  system  begun  October,  1912,  completed  June,  1915. 

G  Canal  (enlargement  of  Griffith  lateral),  begun  March  8,  1915,  completed 
April  30,  1915. 

Lateral,  margin  of  Tule  Lake,  begmn  June  5,  1916;  ezcayation  practically 
completed  June  30,  1916. 

Entire  project  59  per  cent  completed  June  30,  1916. 

IBBIOATION  FLAN. 

The  irrigation  plan  of  the  Klamath  project  provides  for  storage  of  water  In 
the  natural  reservoir  of  Upper  Klamath  Lake,  lying  just  north  of  Klamath 
Falls,  Oreg.,  and  in  the  Clear  Lake  Reservoir,  Cal.,  at  the  head  of  Lost 
River  and  6  miles  east  of  Tule  Lake.  Water  for  irrigation  is  diverted  from 
the  east  side  of  Link  River,  the  outlet  of  Upper  Klamath  Lake,  700  feet  from 
the  lake,  into  the  Main  (A)  Canal,  which  extends  9  miles  in  a  southeasterly 
direction,  supplying  canals  and  laterals  in  the  first  unit  of  the  project,  and  a 
portion  of  the  second  unit  in  Poe  Valley  and  on  Nuss  Lateral.  The  water 
diverted  from  Lost  River  into  the  Griffith  (G)  Canal  at  the  Lost  River  Dam, 
10  miles  southeast  from  Klamath  Falls,  Oreg.,  supplies  the  lands  under  that 
canal  in  the  second  unit  and  also  the  Adams  Canal  which  covers  the  portion 
of  the  first  unit  east  of  Lost  River,  the  lands  on  the  margin  of  Tule  Lake  in 
private  ownership,  and  a  portion  of  the  bed  of  Tule  Lake  in  public  ownership. 

Clear  Lake  Dam  and  dikes  were  built  mainly  to  withhold  the  waters  of  Lost 
River  frdta  Tule  Lake  into  which  that  river  empties.  The  water  stored  in  the 
Clear  Lake  Reservoir  will  be  released  into  Lost  River  whenever  needed  for 
irrigation.  Tule  Lake  has  no  visible  outlet,  and  it  is  proposed  to  reclaim  about 
30,000  acres  of  the  lake  bed  by  evaporation.  To  assist  in  this,  the  Lost  River 
Diversion  Dam  and  channel  (8  miles  long)  were  built  to  divert  the  flood  waters 
of  Lost  River  into  Klamath  River. 

The  present  irrigation  system  consists  of  210  miles  of  canals  and  laterals 
and  63  miles  of  open  drains.  These  works  cover  29,700  acres  of  irrigable  land 
in  the  first  unit,  about  8,000  acres  in  the,  second  unit,  3,460  acres  of  marginal 
lands  of  Tule  Lake  in  private  ownership,  and  4,500  acres  of  Tule  Lake  bed  In 
public  ownership,  a  total  irrigable  area  of  47,660  acres. 

As  the  reclamation  of  the  bed  of  Tule  Lake  progresses,  a  second  diversion 
dam  will  be  built  In  Lost  River  about  15  miles  nearly  south  from  the  first  dam. 
This  will  divert  water  east  and  west  on  the  reclaimed  area  of  the  lake  bed. 

A  canal  known  as  the  Keno  Power  Canal  was  built  on  the  west  bank  of 
Link  River,  in  Klamath  Falls,  Oreg.,  diverting  water  from  the  river  1,200  feet 
from  Its  outlet  from  Upper  Klamath  I^ke.  This  canal,  primarily  designed  for 
power  purposes,  was  also  planned  to  furnish  water  for  Irrigating  lands  on  the 
west  side  of  Klamath  River,  southwest  from  Klamath  Falls,  Oreg.  No  power 
plant,  however,  has  been  Installed  by  the  Government,  as  all  irrigation  at 
present  is  by  gravity  flow. 

An  undeveloped  power  site  is  located  at  the  drop  from  the  Main  (A)  Canal 
into  the  South  Branch  (C)  Canal,  9  miles  southeast  from  Klamath  Falls,  Oreg. 

The  principal  features  of  the  project  are  the  Clear  Lake  Reservoir,  the  Lost 
River  diversion  works,  the  Keno  Power  Canal,  the  Main  Canal  Tunnel.  3,300 
feet  long,  and  the  main  canals  of  th^  distributing  system. 

SUHMABY  OF  GENERAL  DATA  FOB  KLAMATH  FBOJECT  (OBEGOK- 
CALIFOBNA)  TO  JUNE  30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 142, 796 

Public  land  entered,  June  30,  1916 62 

Public  land  open  to  entry,  June  30,  1916 30, 123 

Private  land.  June  30,  1916 112,  Oil 

Acreage  service  could  have  supplied  season  of  1915 86,000 

Addition  in  fiscal  year,  1916 n^jemrGoOV  «'«» 
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A  rea  8 — Con  tiuued. 

Estimated  addition  in  flsciil  year,  1917 2, 400 

Bstlmated  acreage  service  can  supply  July  1,  1917 45, 240 

Acreage  actually  irrigated,  season  of  1915 27»  254 

Acreage  cropped  under  irrigation,  season  of  1915 27, 254 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $377, 488. 00 

Value  of  irrigated  crops  per  acre  cropi>ed $13. 85 

Finances : 

Estimated  cost  of  completed  project $4,504,000.00 

Total  construction  cost  to  June  30,  1916 $2,e92,79L56 

Per  cent  complete,  June  30, 1916 59 

Appropriation  for  fiscal  year  1917,  total $180,000.  00 

Allotment  for  construction,  fiscal  year  1917 $132, 000. 00 

Estimated  per  cent  complete,  June  30,  1917 62 

Announced  construction  charges  per  acre $30. 00 

Appropriation,  fiscal  year  1916 $317, 000. 00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation : 

Disbursements $113.  426. 69 

Transfers $9,  991.  93 

$123, 418. 62 


Registered  liabilities  chargeable  to  1916  ap- 
priation $20, 296. 82 


$143, 715. 44 


Unencumbered  balance,  July  1,  1916 $173,284.56 


Repayments: 

Ck>n8truction  charges — 

Accrued  to  June  30,  1916 $294,  57L  27 

Collected  to  June  30,  1916 $290, 210  58 


Uncollected,  June  30,  1916 $4,860.69 


Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 $149.  726. 87 

Collected  to  June  30,  1916 $144, 068. 99 


Uncollected.  June  30.  1916 $5, 657. 88 


Water  rental  charges — 

Accrued  to  June  30,  1916 $34, 865.  71 

Collected  to  June  30,  191(5 $34, 723. 21 


Uncollected,  June  30,  1916 $142. 50 


Drainage : 

Estimated  acreage  damaged  by  seepage  to  June  30,  1916 5, 600 

Miles  of  drains  built  to  June  30.  1916,  open 49 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916.  17, 000 

Estimated  acreage  to  be  protected  by  authorized  system 29, 600 

Expended  to  June  30, 1916,  on  drainage  works,  completed  and 
uncompleted $182, 385. 06 

HI8T0BY  OV  CONSTBUOTIOK  AND  ENOINEERING  7EATUBES. 

MAIN  CANAL. 

The  Main  Canal  heads  on  the  east  bank  of  Link  River  near  the 
lower  end  of  upper  Ellamath  Lake  and  extends  in  a  southeast  direc- 
tion about  9  miles  to  the  junction  of  the  east  branch  and  south  branch 
canals. 

The  principal  structures  on  the  Main  Canal  consist  of  the  main 
headworks,  two  reinforced  concrete  culverts  for  carrying  drainag|i^ 
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water  under  the  canal,  two  paved  channels  for  the  diversion  of  drain- 
age into  the  canal,  five  Howe  truss  combination  highway  bridges,  and 
the  necessary  turn-outs  for  the  diversion  of  water  to  the  distribution 
system.  Plans  for  the  Main  Canal  were  prepared  in  1905,  and  pro- 
posals were  opened  December  29,  1905.  Two  contracts  were 
awarded — one  for  canal  construction  and  one  for  highway  bridges. 
The  contract  for  the  Main  Canal  included  all  excavation,  the  driv- 
ing and  lining  of  the  tunnel,  and  the  placing  of  all  concrete  struc- 
tures. Work  on  this  contract  was  begun  in  March,  1906,  and  com- 
pleted in  July,  1907.  The  work  under  the  contract  for  bridges  was 
carried  on  during  1906  and  the  early  part  of  1907,  the  bridges  being 
completed  in  the  spring  of  1907. 

EAST  BRANCH  CANAL. 

Proposals  for  the  construction  of  the  east  branch  canal  from  the 
end  of  the  Main  Canal  to  a  few  miles  from  Merrill,  Oreg.,  were  in- 
vited to  be  opened  on  June  21,  1906.  No  proposals  were  received, 
however,  and  in  September,  1906,  authority  having  been  obtained, 
the  work  was  begim  by  Government  forces.  During  the  latter  part 
of  1906  and  the  first  part  of  1907  work  on  this  canal  was  carried  on 
by  Government  forces  and  excavations  completed  from  the  end  of 
the  Main  Canal  to  Olene,  a  distance  of  about  ^  miles. 

KENO  CANAL. 

The  Keno  Canal  heads  on  the  west  side  of  Link  River  a  short  dis- 
tance below  the  intake  for  the  Main  Canal. 

Proposals  for  the  construction  of  this  canal  were  invited  to  be 
opened  on  April  15, 1907.  But  one  proposal  was  received,  which  was 
considered  excessive  and  was  rejected  and  authority  was  obtained  for 
doing  the  work  by  Government  forces.  Construction  of  the  canal 
was  begun  in  June,  1907,  and  completed  in  October,  1908. 

SOUTH  BRANCH  CANAL. 

The  South  Branch  Canal  extends  from  the  end  of  the  main  canal 
southerly  for  a  distance  of  about  13.2  miles  to  a  point  near  Merrill, 
where  it  connects  with  the  old  Adams  Canal  at  the  flume  crossing 
Lost  River, 

Proposals  for  construction  of  the  Sqjuth  Branch  Canal  were  opened 
April  1,  1908.  The  earthwork  and  wooden  flume  were  constructed 
under  three  separate  contracts,  the  work  being  done  during  1908 
and  the  first  part  of  1909.  The  foundations  for  the  flume  and  the 
wooden  lining  of  the  earthen  portion  of  the  canal  over  the  high  fill 
were  constructed  by  Government  forces. 

South  Branch  headgate. — ^This  structure  was  built  in  1908  of  fir 
lumber.  This  was  so  badly  rotted  by  the  winter  of  1914  that  it  had 
become  unsafe.  It  was  rebuilt  of  concrete  in  1915,  by  Government 
forces,  at  a  cost  of  $2,300. 

DISTRIBUTION   SYSTEM. 

The  distribution  system  under  the  Main,  East^  Branch,  and  South 
Branch  Canals,  known  as  the  first  unit  of  the  project,  was  constructed 
by  Government  forces  and  under  informal  contracted  (Tj^e  greater 
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part  of  the  work  under  the  Main  and  East  Branch  Canals  was  con- 
structed during  1906  and  was  used  for  irrigation  during  1907.  The 
distribution  system  under  the  South  Branch  Canal  was  constructed 
during  the  season  of  1908  and  the  first  part  of  1909. 

CLEAR  LAKE  DAM  AND  DIKES. 

Clear  Lake  Dam  is  constructed  across  Lost  Biver  a  short  distance 
below  where  the  stream  leaves  the  marshes  which  border  Clear  Lake. 
The  Clear  Lake  Dikes  are  constructed  across  a  low  saddle  at  the 
southwest  extremity  of  the  lake. 

Proposals  for  the  construction  of  the  Cleak  Lake  Dam  and  Dikes 
were  invited  to  be  opened  April  15,  1908.  Two  proposals  were  re- 
ceived for  the  work,  both  of  which  were  considered  excessive  and 
were  rejected.  On  August  15,  1908,  authority  for  the  doing  of  this 
work  by  Government  forces  was  granted.  Work  was  begun  on  the  ex- 
cavation of  the  channel  for  the  outlet  conduit  for  Clear  Lake  Dam 
in  the  fall  of  1908  and  carried  on  as  late  as  weather  conditions  would 
permit.  Work  was  resumed  in  May,  1909,  and  the  dam  was  practi- 
cally completed  before  operations  were  suspended  for  the  following 
winter.  Final  completion  of  the  work  was  accomplished  in  the  spring 
of  1910.  Work  was  commenced  on  the  Clear  Lake  Dikes  on  October 
6, 1909,  and  completed  December  20  of  that  year. 

ADAMS  CANAL  ENLARGEMENT. 

This  canal  was  built  by  J.  Frank  Adams  and  his  neighboring 
farmers  in  1886  to  1889  and  extended  from  Lower  Klamath  Lake  to 
Stukel  Mountain^  and  along  the  southern  foot  of  that  mountain  to 
the  middle  of  the  eastern  shore  of  Tule  Lake,  a  length  of  over  30 
miles,  including  the  southern  portion  known  as  the  Carr  Canal. 
These  canals  were  bought  by  the  Oovernment  in  1905  and  became  a 
part  of  the  first  unit  of  the  Klamath  project.  A  recommendation 
was  made  that  these  canals  be  enlarged,  giving  them  a  uniform  sub- 
grade  and  a  section  that  tapered  from  a  capacity  of  195  second-feet 
to  86  second-feet  at  the  lower  or  eastern  end.  The  canal  had  been 
roughly  built,  the  banks  here  high,  there  low,  the  sections  irregular, 
and  the  subgrade  very  uneven.  These  high  spots  and  narrow  sections 
greatly  reduced  the  capacity.  The  recommendation  to  enlarge  was 
approved  February  5,  1913,  and  work  began  October  1,  1913.  A 
number  of  small  contracts  were  let  covering  69  per  cent  of  the  ex- 
cavation and  the  remainder  and  the  structures  were  built  by  Govern- 
ment forces.  The  enlarged  canal  is  intended  to  supply  10,700  acres 
in  the  first  unit,  3,460  acres  of  lands  on  the  margin  of  Tule  Lake  in 
private  ownership,  and  5,300  acres  of  public  land  in  the  bed  of  Tule 
Lake.  The  work  was  suspended  because  of  bad  weather  from  Decem- 
ber 16,  1913^  to  in  February,  1914,  and  completed  April  30,  1914. 
The  excavation  by  contract  was  103,924  cubic  yards  of  earth;  con- 
tractors' prices,  average,  $0,193,  United  States  cost  $0,052,  total  cost 
$0,245.  The  work  done  by  Government  forces  was  10,179  cubic  yards, 
mainly  loose  and  solid  rock,  at  a  cost  of  $1.23  per  cubic  vard.  The 
structures  built  by  Government  forces  were  22  wooden  oridges,  82 
feet  span,  12  concrete  checks,  and  4  concrete  turnouts. 
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LOST  RIVER  DIVERSION  WORKS* 

The  successful  reclamation  of  the  north  end  of  the  bed  of  Tule 
Lake  depends  on  preventing  the  larger  part  of  the  spring  floods  of 
Lost  River  from  entering  the  lake.  The  Clear  Lake  Reservoir,  com- 
pleted in  1910,  retains  the  flood  water  of  the  Upper  Lost  River,  the 
evaporation  and  inflow  seepage  and  inflow  being  equal.  The  run- 
oflp  below  the  reservoir  in  Lost  River  varies  from  26,000  to  120,000 
acre-feet  annually.  It  was  planned  to  handle  this  by  building  a 
dam  at  the  north  end  of  Stukel  Mountain  (Mount  Laki)  and  a 
diversion  channel  8  miles  long  thence  to  Klamath  River  directly 
west,  thus  diverting  excess  water  before  it  could  reach  Tule  Lake. 
The  dam  was  located  at  Wilson  Bridge,  10  miles  southeast  from 
Klamath  Falls,  Oreg.,  and  the  plans  were  approved  July  26,  1910 ; 
bids  were  opened  for  the  dam  December  29,  1910,  and  the  contract 
was  awarded  to  George  C.  Clark. 

The  dam  is  a  U-shaped,  multi-arch,  concrete  structure,  with  an 
interior  pool  110  feet  long  by  60  feet  wide.  It  is  34  feet  above  the 
bed  of  the  river,  and  earth  embankments  connect  it  with  higher 
ground  on  each  side.  It  contains  5,600  cubic  yards  of  concrete  and 
18,140  cubic  yards  of  earth  embankment.  The  headgates  for  the 
diversion  channel  are  on  the  north  side  of  the  dam  and  those  for 
the  G  Canal  on  the  south  side.  Water  was  stored  above  the  dam  in 
April,  1912,  and  diverted  in  May,  1912,  but  the  dam  was  not  com- 
pleted until  October,  1912. 

The  diversion  channel,  8  miles  long,  extends  west  through  the 
Lost  River  and  Klamath  Valleys  to  Klamath  River.  The  excavation 
covered  467,400  cubic  yards  of  material.  Bids  were  opened  Decem- 
ber 15,  1910,  and  the  contracts  awarded  to  W.  H.  Mason  and  James 
W.  Jory  for  the  excavation.  The  work  was  not  pushed  as  it  should 
have  been  and  was  not  completed  until  May  1,  1912.  The  channel 
has  a  capacity  of  420  second-feet,  and  since  its  completion  has 
diverted  the  flood  waters  of  Lost  River,  excepting  the  peaks  of  the 
floods,  thus  assisting  greatly  in  the  reclamation  of  the  bed  of 
Tule  Lake. 

SXTRLATERALS  IN  THE  FIRST  UNIT. 

When  the  sublateral  system  of  the  first  unit  was  built  there  were  a 
number  of  cases  where  delivery  was  made  to  private  laterals  instead 
of  to  the  farm  units.  These  were  found  to  be  insufficient  and  caused 
many  disputes  between  the  farmers.  For  these  reasons  it  was  decided 
to  take  over  and  rebuild  such  of  these  as  the  owners  were  willing  to 
turn  over  to  the  Government.  Agreements  were  entered  into  in 
June,  1915,  with  the  water  users  of  the  first  unit,  which  provided  for 
an  additional  construction  charge  of  $12.50  per  acre  to  cover  the  cost 
of  reconstruction  of  these  laterals,  the  additional  drainage  required 
on  the  unit,  and  rebuildingin  concrete  the  larger  structures  of  wood 
as  these  became  decayed.  The  owners  of  these  sublaterals  have  been 
reluctant  to  turn  them  over  to  the  Government,  so  that  little  has  been 
done,  only  preliminary  surveys  being  made  in  1915. 

OONSTRTTCTION  OP  THE  SEGOND  UNIT. 

A  board  of  engineers  was  convened  August  8, 1911,  to  consider  the 
construction  of  the  second  unit  of  the  Klamath  project.  JThe  mem- 
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bers  were  A.  P.  Pavis,  chief  engineer,  E.  G.  Hopson,  supervising  en- 
gineer, and  W.  W.  Patch,  project  engineer.  Alter  inspection  of  the 
proposed  unit,  they  recommended  its  immediate  construction.  On 
August  19,  1911,  the  director  authorized  the  work,  but  difficulties  in 
securing  the  rights  of  way  prevented  construction  during  1911. 

Proposals  were  advertised  July  3,  1912,  and  opened  August  20, 
1912.  Contract  was  awarded  to  Maney  Bros.,  Boise,  Idaho,  on  Sep- 
tember 16,  1912:  the  contractors  began  work  October  21,  1912,  and 
finished  the  work  in  August,  1913.  The  North  Poe,  the  South  Poe, 
and  Nuss  laterals  with  their  sublaterals  are  supplied  from  the  East 
Branch  (B)  Canal,  which  terminates  at  Olene  Gap,  10  miles  nearly 
east  from  Klamath  Falls,  Oreg.  The  North  Poe  and  the  South  Poe 
are  located  on  the  north  and  south  sides  of  Poe  Valley,  and  Nuss  Lake 
lateral  extends  west  from  Olene  Gap  and  south  of  Lost  Kiver  to  the 
Lost  River  Diversion  Dam.  Water  is  supplied  directly  to  the  North 
Poe  lateral  from  B  Canal,  and  a  metal  flume  conveys  the  water  across 
the  river  at  Olene  Gap  to  supply  the  other  two.  This  flume,  placed 
on  a  wooden  trestle  with  concrete  foundations,  is  304  feet  long.  The 
Griffith  (G)  Canal  diverts  from  Lost  River  on  the  south  side  of  Lost 
River  Dam  and  runs  southerly  along  the  base  of  Mount  Stukel,  sup- 
plying water  for  irrigation  of  a  narrow  strip  east  of  Lost  River. 

The  irrigable  areas  in  the  second  unit  are :  Under  North  Poe,  1,549 
acres;  South  Poe,  3,766;  Nuss  Lake,  1,181;  Griffith,  1,318;  and 
Griffith  extension,  563 ;  a  total  of  8,377  acres. 

GRIFFITH    (O)    CANAL,  ENLARGEMENT  OF  GRIFFITH  LATERAL. 

The  Griffith  lateral  was  built  in  1912  and  1913  as  a  part  of  the  dis- 
tribution system  of  the  second  unit,  to  irrigate  1,318  acres  of  land 
east  and  north  of  Lost  River,  at  the  loot  of  Stukel  Mountain.  It  had 
a  capacity  of  25  second-feet  at  the  head  and  10  second-feet  at  the 
southern  end.  In  May,  1913,  it  was  extended  5  miles  to  supply  563 
acres  of  irrigable  land  not  previously  included. 

In  December,  1914,  a  board  of  engineers,  consisting  of  D.  0.  Henny, 
£.  G.  Hop^n,  and  J.  G.  Camp,  approved  a  plan  to  enlarge  this  lateral 
into  a  main  canal  with  190  second- feet  capacity,  to  supply  water  to 
Adams  Canal  in  addition  to  irrigation  of  adjacent  lands,  thus  utilizing 
the  summer  flow  of  Lost  River  and  withdrawing  that  water  from  the 
diversion  channel.  Agreements  were  signed  by  the  water  users  in  the 
first  unit  providing  that  should  the  excavation  involving  182,000 
cubic  yards  cost  more  than  the  original  estimate  for  the  project  of 
$30  per  acre,  the  excess  should  be  added  thereto  as  supplemental  con- 
struction. 

The  enlargement  of  the  lateral  into  a  carrying  canal  was  authorized 
by  the  director  and  chief  en^eer  on  March  3,  1915,  approving  the 
plan  of  doing  the  work  partly  by  contract  and  the  balance  by  Gov- 
ernment forces.  Work  was  begun  promptly  with  large  forces,  35 
Ser  cent  of  the  excavation  being  contracted  and  65  per  cent  being 
one  by  Government  forces.  Tne  total  excavation  equaled  187.993 
cubic  yards,  of  which  133,803  cubic  yards  were  earth,  53,656  cubic 
yards  loose  rock,  and  534  cubic  yards  hard  rock.  It  was  completed 
on  April  28,  1915,  and  the  water  for  irrigation  was  turned  in  on 
May  1, 1915. 
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MEASURING  DEVICES. 

When  the  irrigation  system  of  the  first  and  second  units  was  built 
only  a  few  measuring  devices  were  placed  in  the  principal  canals  and 
laterals.  Deliveries  were  made  to  larm  units  through  wooden  turn- 
out boxes,  without  attempt  to  measure  the  quantities.  When  the 
reclamation  extension  act  was  passed,  this  made  it  obligatory  to 
measure  the  deliveries  of  water,  involving  building  measuring  de- 
vices over  the  whole  of  the  lands  then  under  irrigation.  Preliminary 
work  was  begun  in  1914  and  construction  of  the  structures  begun  in 
March,  1915,  by  Government  forces.  Many  of  the  wooden  structures 
were  badly  rotted,  and  in  the  case  of  the  larger  structures  were  re- 
placed by  concrete. 

CONSTBUCTION  DURING  FISCAL  YEAB. 

Drainage. — ^An  Austin  trenching  machine  was  added  to  the  drain- 
age equipment,  arriving  on  the  project  on  June  17,  1916.  This  will 
be  used  for  digging  trenches  for  tile  drains  as  well  as  for  excavating 
some  of  the  smaller  open  drains. 

Laterals  on  marginal  lands^  Tule  Lake, — This  marginal  land  con- 
sists of  two  tracts  on  the  north  shore  of  Tule  Lake,  uncovered  in 
the  process  of  reclaiming  the  bed  of  the  la!ke.  First  is  the  land  in 
private  ownership,  3,460  acres,  a  tract  about  one-half  mile  wide 
and  12  miles  long,  adjacent  to  and  south  of  the  lands  in  the  first 
unit.  They  were  not  included  in  the  public  notice  for  the  first  unit 
in  November,  1908,  because  they  were  partially  under  the  water  of 
the  lake  at  that  time.  The  water  surface  of  the  lake  has  been  low- 
ered 8.5  feet  in  its  reclamation,  and  these  lands  and  5,300  acres  of 
public  lands,  south  of  and  adjacent  to  them,  have  been  uncovered. 
This  second  tract  is  also  a  long  and  narrow  strip,  averaging  three- 
fourths  mile  wide.  The  first  unit  canal  system  was  designed  large 
enough  to  cover  these  lands  through  the  Adams  Canal,  but  no  lateral 
system  had  been  built  for  them. 

The  construction  of  such  laterals  was  authorized  in  May,  1916, 
and  they  were  constructed  in  June,  1916,  leading  south  from  the 
Adams  Canal.  They  were  generally  of  10  second- feet  capacity,  built 
on  a  flat  slope,  in  economic  cut.  The  excavation  was  all  class  1  earth 
and  there  were  no  engineering  difficulties.  There  were  24  schedules 
with  a  total  excavation  of  59,418  cubic  yards,  of  which  14,597  cubic 
yards  were  excavated  by  contractors  and  the  remainder  by  Gov- 
ernment forces.  The  excavation  was  practically  completed  on  June 
30,  1916.  The  structures  were  begun  in  June  by  Government  forces 
and  will  be  finished  in  July,  1916.  The  total  length  is  23.8  miles, 
and  the  excavation  was  completed  in  25  days. 

SEEPAGE  AND  DBAINAGE. 

The  drainage  and  seepage  problems  were  not  considered  serious 
prior  to  1913,  although  it  was  known  that  excess  irrigation  water 
would  gather  in  certain  low  areas  without  natural  surface  outlets. 
Shallow  drains  2  to  3  feet  in  depth  were  built  to  carry  this  away, 
but  in  1912  some  seeped  areas  appeared,  becoming  quite  serious  m 
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1913,  especially  in  lands  adjacent  to  the  Lost  River  diversion  chan- 
nel and  below  the  Main  (A)  Canal. 

In  May,  1914,  a  board  of  engineers,  consisting  of  W.  H.  Sanders, 
D.  C.  Henny,  and  E.  G.  Hopson,  met  at  Klamath  Falls,  Oreg.,  to 
consider  remedies  for  this  condition.  Certain  investigations  to  bo 
made  under  the  direction  of  D.  W.  Murphy,  engineer  in  charge  of 
drainage,  were  outlined  by  this  board.  These  investigations  showed 
that  a  large  part  of  the  seepage  was  from  the  canals  of  the  project, 
due  to  the  formation  of  the  Klamath  Valley.  This  consi^s  of  a 
top  stratum  of  soil  from  1  to  6  feet  deep,  overlying,  generally,  a 
grayish  hardpan  6  inches  to  several  feet  thick.  This  slopes  toward 
the  lower  portions  of  the  valley  more  gradually  than  the  surface  of 
the  top  soil.  For  this  reason  the  soil  stratum  is  from  5  to  6  feet 
deep  near  the  canals  and  not  over  6  inches  deep  in  the  lower  places, 
in  some  locations.  The  hardpan  contains  a  large  amount  of  white 
alkali  and  a  less  amount  of  black  alkali,  the  distribution  of  the  latter 
being  local  and  not  general.  Under  the  hardpan,  in  most  places,  is 
a  stratum  of  quicksand  varying  in  thickness  from  a  few  inches  to 
several  feet.  This  rests  in  turn  on  a  bedrock,  which  varies  from  a 
loose,  shattered  formation  full  of  water  to  a  bluish,  hard,  almost 
dry  rock.    This  bedrock  is  from  100  to  500  feet  thick. 

The  excavation  for  the  canals  cut  through  the  hardpan  in  a 
number  of  places  into  the  quicksand  and  in  otner  places  the  hardpan 
was  not  penetrated.  The  seepage  from  the  canals  passes  on  top 
of  the  hardpan  in  the  latter  cases  and  under  that  stratum  throum 
the  quicksand  in  the  former  and  in  both  cases  flows  toward  tne 
lower  portions  of  the  valley.  This  seepage  under  the  hardpan  is 
strongly  impregnated  with  alkali,  and  as  it  is  under  pressure,  it 
breaks  through  wherever  there  are  weak  spots  in  the  overlying 
stratum,  joining  the  flow  on  top  of  that  stratum.  When  this  flow 
reaches  shallow  soil,  it  is  brought  to  the  surface  by  capillary  attrac- 
tion, the  land  is  seeped,  and  evaporation  leaves  the  alkali  on  the 
surface. 

Two  plans  were  adopted  as  remedies,  one  to  cut  deep  toe  drains 
just  below  the  banks  of  the  canals,  the  other  to  cut  them  at  the  upper 
edges  of  the  seeped  areas.  In  both  cases  the  cut  is  to  the  quicksand, 
and  where  this  is  done  the  land  is  dried  and  the  seepage  conquered. 

One  main  drain  was  built  in  the  northern  ];art  of  the  Klamath 
Valley,  extending  from  Lost  River,  one  mile  below  the  diversion 
dam,  in  a  westerly  direction  eight  miles  to  near  the  Klamath  Eiver. 
This  empties  into  Lost  River  where  it  is  8  feet  deep,  and  has  a 
good  slope  from  that  point  to  its  head,  being  deep  enough  at  all 
points  to  take  the  flow  of  the  smaller  drains  of  this  section,  all  of 
which  empty  into  it.  Four  smaller  drains  empty  into  Lost  River 
in  the  southern  part  of  the  project. 

OPERATION  AND  MAINTENANCE 

The  first  unit  has  been  operated  during  the  year  under  public 
notice  and  the  second  unit  and  the  Tule  Lake  marginal  lands  under 
water  rental  agreements,  at  $1  per  acre- foot  for  the  water  used. 

Water  diversion  from  Link  River  in  1915  was  49,430  acre-feet 
and  from  Lost  River  19,400  feet,  a  total  of  68,830  acre-feet.  Of  this 
it  is  estimated  that  56  per  cent  was  lost  and  44  per  cent  delivered 
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to  farm  units  for  irrigation.  No  storage  water  was  used  during 
the  year  from  Clear  Lake  Reservoir. 

The  minimum  allowance  on  this  first  unit  was  2  acre-feet  per 
acre;  very  few  exceeded  the  minimum  and  those  by  small  amounts, 
the  excess  being  used  on  very  sandy  lands. 

The  wooden  structures  biiilt  in  1907  and  1908  have  rotted  out  to 
a  large  extent.  Their  replacement,  begun  in  1915,  was  continued  in 
the  fiscal  year  1916,  the  larger  structures  being  rebuilt  of  concrete. 
The  greater  number  of  these  structures  have  now  been  rebuilt,  but 
the  large  wooden  flume  in  the  South  Branch  Canal  may  need  recon- 
struction in  the  fiscal  year  1918  or  1919. 


Historical  review. 

Klatnath  project. 

Item. 

1911 

1912 

1913 

1914 

1916 

1916 

Acreage  for  which  service  was  prepared  to  supply 
water 

30,106 

30,093 

23,834 

405 

132 

42,100 

23.619 

1.13 

39,700 

325 

132 
38,000 

36,400 

24,440 

333 

178 

56,760 

25,610 

1.06 

86,000 

127,264 

316 

187 

68,830 

80,640 

1.125 

47,600 

Acreage  Irrigated 

23,869 

NmnhflT  of  ^rms  irrigated 

384 

132 

45,600 

29,449 

1.23 

Iffl^  of  nnnaiff  operated 

224 

Water  diverted  facre-feet) 

Water  delivered  to  land  (acre-feet)        

Per  acre  of  land  irrigated  (acn-feet) 

I  The  27,254  acres  irrigated  include  all  lands  under  water-right  application,  much  of  whldi  WM  not 
irrigated. 

SETTLEMENT. 

No  changes  of  note  have  occurred  during  the  year. 

The  Klamath  Water  Users'  Association  continues  to  work  in  har- 
mony with  the  reclamation  officials  on  the  project.  Charles  A. 
Bunting,  a  farmer  living  near  Merrill,  Oreg.,  was  elected  president 
of  the  association  to  succeed  Abel  Ady,  deceased,  and  was  reelected 
at  the  last  annual  meeting  of  the  association. 

Settlement  data,  Klamath  project. 


Item. 


1912 


1913 


1914 


1916 


1916 


Total  number  of  farms  on  project 

Population 

Number  of  Irrigated  CBrms 

Operated  by  owners  or  managers. . . 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  tn  towns  and  on  farms. 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amoqnt  of  deposits 

Total  number  of  d^^ositors 


430 

1,1C0 

405 

365 

40 

1,028 

4 

5,290 

6,395 

16 

9 

4 

$275,000 


1,125 
325 
259 
66 

1,050 

6,300 

6,426 

16 

9 

3 

$176,000 


378 

1,375 

333 

250 

83 

1,800 

4 

4,500 

5,875 

18 

9 

3 

$175,000 

$1,000,000 

2,600 


891 

1,620 

358 

247 

106 

1,425 

4 

4,700 

6,220 

19 

9 

3 

$175,000 

$1,118,500 

3,666 


400 
1,680- 
408 
287 
128 
1,486 

6.000 

6,680 

20 

• 

8 

$176,000 

$1,219,846 

^       4,381 


I  Figures  not  at  hand;  subsfcaatiaUy  as  in  1914. 
PRINCIPAL  CBOPS. 


Alfalfa,  timothy,  alsike,  red  and  white  clovers,  redtop,  and  orchard 
grass  are  the  principal  hay  crops.  Some  sweet  clover  is  crown  on 
lands  not  well  suited  to  the  other  grasses  and  experimental  plots  of 
Sudan  grass  have  yielded  well.  Alfalfa  does  well  on  all  lands  whei'e 
there  is  suflicient  depth  of  soil.    Alsike  clover  and  redtop  grow  better 
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on  the  shallower  soils  and  on  those  partially  seeped.    Considerable 
areas  were  sown  in  grains  in  1915  and  in  1916  owing  to  high  prices 

Erevailing;  the  yield  for  1915  was  generally,  good  for  wheat,  oats, 
^rley,  and  rye.  The  season  of  1916  was  late  with  heavy  frosts  late 
in  June,  which  will  lower  the  yield  for  this  season.  Rutabagas,  sugar 
beets,  and  potatoes  yield  well,  though  late  frosts  sometimes  injure 
the  potatoes.  Fruits  and  berries  do  well  and  each  farm  can  raise 
sufficient  for  home  use  without  trouble.  In  some  favored  localities 
apples  do  well,  and  peaches,  plums,  prunes,  and  cherries  are  grown 
to  a  small  extent.  Fears  do  well  and  yield  heavily.  Owing  to  the 
elevation  and  consequent  late  frosts  it  can  not  be  considered  a  fruit 
country. 

Dry  farming  under  normal  rainfall  is  fairly  successful,  but  in  dry 
seasons  is  a  failure.  For  this  reason  the  farmers  can  afford  to  pay 
from  $50  to  $60  per  acre  for  the  construction  of  irrigation  systems. 

Crop  report,  Klamath  project  {Oreg.-Cal.) ,  year  of  1915. 


Area 

(acres). 

tJnitof 
yield. 

Yields. 

Values. 

Crop, 

Total. 

Average 
per  acre. 

Per  unit 
of  yield. 

Total. 

Per  acre. 

AUUftk 

8,435 

114 
1,209 
3,634 
6,159 

Tons 

Bushels... 

19,475 
125,097 

2.3 
27.0 

S8.00 
.60 

$155,800 
75,058 
740 
4,917 
13,024 
43,446 
18,476 
14,994 
1,695 
8,243 
i;095 

$18.60 

Btftoy 

16.20 

70.20 

Garden 

43.00 

Hav.  mixed,  etc 

Tons 

Bushels... 

1,628 
108,615 

1.35 
29.9 

8.00 
.40 

10.80 

Sfc.™ ...!!.:....:...:: 

11.50 

Pasture i.... 

3.00 

Potatoee 

30n 

RiiflhAifl... 

21,420 

1,992 

48,245 

219 

I  and  average 

71.4 
17.6 
18.4 
9.7 

.70 

.85 

1.00 

Km 

60.00 

Rye 

114  ,...do 

3.617   ...do 

14.80 

Wiieat 

18.40 

Sugar  beets 

'22 

Tons 

ToU 

48.70 

).......••••.••••.... 

Total  acreage  cropped 
and  Irrigated 

27,254 

377,488.00 

18.86 

Areaa. 

Acres. 

Farms. 

Percent 
of  project. 

Total  Inrigable  area  fanne  re| 

Total  Inrigatad  area  fturms  re 

Tinder  water-right  applic 

Vested  richts 

Mrted 

33.247 
27,254 

norted 

315 

269 

42 

4 

815 

100 

»ti0Dfl.. 

86 

13 

1,760 
27,254 

3 

Total  cropped  area  farms  rep 

lorted 

100 

PTTBLIC  NOTICES  AND  OBBEBS. 


PUBLIC  NOTICE,  SEPTEMBER   16,  1015. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(32  Stat.,  388),  and  acts  amendatory  thereof  or  supplementary  there- 
to, particularly  section  4  of  the  reclamation  extension  act  of  August 
18, 1914  (88  Stat,  686),  it  appears  that  a  majority  of  the  water-right 
applicant  and  entrymen  in  the  first  unit  of  the  Klamath  project  have 
made  agreements  providing  for  an  increase  in  the  cost  of  construction 
in  the  sum  of  $12.50  for  the  construction  of  drainage  works.  The 
said  agreem^its  are  hereby  ratified  and  the  said  increase  in  the  con- 
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struction  charge  is  hereby  made  effective  in  accordance  with  the  con- 
ditions of  the  said  contract  as  follows: 

2.  The  construction  charge  of  all  water-right  applicants  and  entry- 
men  in  the  first  imit  of  the  Klamath  project  who  have  accepted  the 
t^rms  of  the  reclamation  extension  a(^  shall  be  increased  $12.50  per 
irrigable  acre. 

3.  The  said  increase  of  $12.50  per  acre  shall  be  paid  in  additional 
annual  installments  after  the  expiration  of  the  20  installments  pay- 
able under  the  reclamation  extension  act,  being  in  the  case  of  each 
individual  eqjisl  to  the  largest  of  the  annual  in^alhnents  theretofore 

Eaid  under  his  water-right  application ;  but  the  final  installment  may 
B  less  than  that  amount  if  equal  to  the  balance  of  the  diarge  then 
due. 

4.  The  said  increased  charge  and  conditions  of  payment  shall  apply 
to  all  land  within  the  first  unit  of  the  Klamath  project  now  or  here- 
after becoming  subject  to  the  terms  of  the  reclamation  extension  act 
whether  described  in  water-right  applications  heretofore  or  hereafter 
made. 

5.  All  lands  williin  the  first  unit  for  which  acceptances  of  the 
reclamation  extension  act  have  not  been  duly  filed  shall  be  charged 
with  their  proportion  of  the  cost  of  these  works,  namely,  $12.50  per 
irrigable  acre,  and  payments  shall  be  made  by  the  addition  to  the 
annual  operation  and  maintenance  charge  of  $1.25  per  irrigable  acre 
for  10  years,  beginning  with  the  charge  due  March  1, 1917. 

Frankun  K.  Lane, 

Secretcery  of  the  Interi&r. 

rUBXJO  NOnGE,  MARCH  t,  ltl«. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto  and  in  particular  the  reclamation  extension  act  of 
August  13, 1914  (38  Stat.,  686),  sectioii  6  of  which  authorizes  the  Sec- 
retary of  the  Interior  to  fix  the  due  date  for  operation  and  mainte- 
nance charges,  notice  is  hereby  given  that  hereafter  until  further 
notice  for  all  lands  under  the  Klamath  project,  Oregon-California, 
the  operation  and  maintenance  charge  for  anjr  irrigation  season  shall 
be  due  and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916  and  for  each  irrigation  season  thereafter  until  further  notice 
shall  be  due  on  March  1  of  the  following  year,  and  each  acre  of  irri- 
gable land,  whether  irrigated  or  not,  shall  be  charged  with  a  minimum 
operation  and  maintenance  charge  of  $1,  which  will  permit  delivery 
of  not  more  than  2  acre-feet  per  acre.  For  the  first  acre- foot  per  acre 
additional  the  charge  shall  De  at  the  rate  of  20  cents  per  acre- foot, 
and  should  further  quantities  be  needed  they  will  be  furnished  at  the 
rate  of  40  cents  per  acre-foot. 

8.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders  and  in  particular  the  public  notice 
of  March  26, 1915,  for  the  Klamath  project  shall  remain  unchanged. 

Andrieus  a.  Jones,      . 
First  Assistant  Secretary  of  the  Interidr^ 
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FINANCIAL  STATEMENT. 

[Financial  Btatement  in  detail,  showing  assets,  liabilities,  reserves,  and  capital,  given  in 

appendix,  p.  731.] 

Feature  costs  of  Klaniath  project  to  June  30, 1916. 


Features. 


Examination  and  surveys: 

Examination  of  project 

Modoc  unit 

Experimental  fitfm 

Horsefly  district 

Oaclng  streams 

Tule  Lake  outlets 

Sand  Hollow 

Sand  Hollow  (cooperative) 

Tine  Grove 

Upper  Klamath  Lake 

Administrstive  general  expense 


Ston«  system: 

Clear  Lake  Dam  and  dikes . 
Horsefly  Reservoir  site 


Canal  system: 

llam  Canal 

Sast  Branch  Canal 

South  Branch  Canal 

Adams  and  Carr  Canal 

Lost  River  diversion  channel. . 
Oriflith  Canal  (enlargement) . . 

Ankenv  Canal 

Langell  Vallev  canals 

Supplemental  construction . . . 


Lateral  system: 

First  unit 

Second  unit 

Tule  Lake 

Administrative  general  expense . 


Dralnags: 

First  unit 

Second  unit 

LangeUVaUey 

Lower  Lake , 

Pumping  plant 

Adnunisirative  general  expense . . . 

Power  system: 

Eeno  Canal 

South  Branob Canal  power  plant., 

MoGonnkjk  tract 

LeavlU  tract 


Farm  units: 

Second  unit 

Tule  Lake  marghial  lands 

Administrative  and  general  expense 

Permanent  improvements  and  lands,  headquarters  site  and  buildings. 

Tdephone  system,  construction  of  line  and  instruments 

Operation  and  maintenance  during  construction 

Punt  account 

Operation  and  maintenance  compounded  with  construction 

Groflsoostofoonstructionofproiectto  June  30, 1916 

Less  revenues  earned  durine  construction  period: 

Rental  of  lands  and  buudings  during  operation  period 

Rental  of  grastac  and  farming  lands 

Rental  of  frrlBatkm  water 

Ccnstmctionlrel^t  refunds 

Other  revenues  unclassified 


Subfeature. 


Net  ooft  of  ccnstmotlon  to  June  80, 1916. . 


147,356.44 

5,624.34 

16,236.55 

161. 10 

25,791.27 

20,622.32 

676.40 

1, 103.  IS 

174.85 

4,450.69 

638.62 


332,354.88 
670.49 


696,968.88 

49,639.53 

193,495.00 

182,257.33 

309,399.47 

82,440.25 

57,090.00 

9,834.23 

72,457.98 


150,820.54 

113,676.73 

17,106.49 

759. 49 


112,282.89 

245.98 

428.16 

9,147.28 

2,650.02 

24.63 


111,329.02 

740. 10 

11,424.62 

8,415.38 


2,421.62 
472. 42 

180. 0« 


30.00 

6,812.28 

81,488.21 

8,555.71 

858.76 


Principal 
feature. 


8122,836.06 


'ii,  025. 87 


1,658,582.76 


282,368.25 


124,778.96 


126,900.12 


3,074.12 
18,766,10 
26,185.87 
24,833.85 
32,617.63 

1,269.95 


2,750,242.54 


47,744.91 


2,702,497.68 
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Estimated  C08t  of  contemplated  work  on  Klamath  project  during  iUoai  pear  19J7, 


Featarao. 


Bubfeature. 


Prindpal 
featura. 


Examioatlon  and  surveys: 

Btnam  gaging 

BnrreysV  dand  HoUow  unit  and  Upper  Klamath  Lalce. 

Canal  system: 

Sand  HoUow  unit- 
Flume 

Tunnels 


Lateral  system: 

Maranal  unit,  excavation  and stmoturas. . .. 
Fixst  unit,  excavation  and  stractures 

Drainage  system: 

First  unit,  excayation  and  stroctores 

Second  unit,  excavation  and  structures 

Marginal  unit,  excavation  and  structures  . .. 

Farm  units,  surveys  marginal  lands,  Tula  Lake. 
Operation  and  mainteittnce  under  construction: 


Second  unit,  until  Dec.  31, 1916.. 

Keno  power  canal 

Ixist  River  diveision  worlcs . 


Operation  and  maintenanoe  under  public  notice: 

First  unit 

Second  unit,  after  Jan.  1, 1917 

Marginal  unit 

Tula  Lake  unit,  under  water  rental..... 


Total  estimated  expenditnra. 


11,500.00 
6,730.07 


7,600.00 
30,040.10 


7,300.00 
17,142.76 


46,734.54 
7,000.00 
6,000.00 


3,671.19 
800.00 
400.00 


36,300.00 
6,000.00 
8,000.00 
5,067.56 


18,380.07 

46,540.10 
34,443.71 


68,734.64 
1,467.78 


4,871.18 


43,733.56 


180,000.00 
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B.  B.  Hatdbn,  project  manager.  Newell,  S.  Dak. 
LOCATION. 

Oountiefl :  Butte  and  Meade. 

Townships :  6  to  10  N.,  Rs.  8  to  8  E.,  Black  Hills  meridian. 

Railroads:  Chicago  &  North  Western;  Chicago,  Burlington  &  Qulncy;  Chi- 
cago, Milwaukee  &  St.  Paul. 

Railroad  stations  and  estimated  population  January  1,  1016 :  Belle  Fourche, 
1,100;  NeweU,  282;  Nlsland,  128;  Fruitdale.  100;  Vale,  75. 

WATBB  SUPPLY. 

Source  of  water  supply :  Belle  Fourche  River. 

Area  of  drainage  basin :  4,265  square  miles. 

Annual  nm-ofl  In  acre-feet:  Belle  Fourche  River  at  diversion  dam  (4,265 
square  miles),  1903  to  1915 — ^maximum,  554,608;  minimum,  119,860;  mean, 
815,859. 

AOBICULTn&AL  AKD  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  Is  prepared  to  supply  water,  season  of  1916: 
78,591  acres. 

Area  under  water-right  applications,  season  of  1916 :  61,813  acres. 

length  of  Irrigation  season :  May  1  to  October  1 — ^152  days. 

Average  elevation  of  Irrigable  area :  2,800  feet  above  sea  level. 

Rainfall  on  Irrigable  area:  8  years,  average,  14.5  Inches;  1915,  21.44  Inches. 

Range  of  temperature  on  Irrigable  area :  —38*  to  103*  F. 

Character  of  soil  of  Irrigable  area :  North  side  of  Belle  Fourche  River  prin- 
cipally heavy  day  soil,  with  scattered  areas  of  sandy  clay  loam;  south  side, 
sandy  loam.    All  of  the  soils  are  heavy  enough  not  to  be  disturbed  by  winds. 

Principal  products:  Qraln,  corn,  alfalfa,  potatoes,  and  garden  truck. 

Principal  markets:  Omaha,  Nebr. ;  Chicago,  lU.;  and  mining  towns  lu  the 
Black  Hills. 

LANDS  OPENED  FOB  IBBIOATION. 

Dates  of  public  notices,  regulations,  and  orders  relating  thereto:  June  21, 
1907;  May  29,  1908;  January  18,  1909;  February  19  and  November  26,  1010; 
January  24,  March  9,  May  4,  and  December  30,  1911 ;  February  3  and  May  2, 
1912;  February  26,  June  23,  and  July  21,  1913;  January  J  9,  February  26.  May 
29,  August  14,  and  September  24,  1914 ;  April  10  and  May  18,  1915 ;  March  10, 
March  16,  and  July  6, 1916. 

Location  of  lands  opened :  T.  7  N.,  Rs.  5  to  7  E. ;  T.  8  N.,  Rs.  3  to  7  B. ;  T.  9 
N.,  Rs.  2  to  6  B. ;  T.  10  N.,  Rs.  3  to  6  B.,  Black  Hills  merifiian. 

Present  status  of  lands  opened :  30,696  acres  entered  subject  to  the  reclama- 
tion act ;  3,781  acres  opened  to  entry ;  4,503  acres  of  State  lands ;  39,610  acres 
in  private  ownership. 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160  acres. 

Duty  of  water :  1.5  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  Irrigable  land :  $30,  $35,  and  $40. 

Annual  operation  and  maintenance  charge:  For  11)15,  75  cents  for  first  acre- 
foot  of  water  per  acre ;  additional  quantities,  60  cents  per  acre-foot  For  1916; 
80  cents  for  first  acre-foot ;  additional  quantities,  50  cents  per  acre  foot. 
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CHBONOLOGICAL  SXTMMABY. 

Reconnofssance  and  preliminary  surveys  begun  in  1903. 

Construction  recommended  by  board  of  engineers  April  29,  1904. 

CJonstruction  authorized  by  Secretary  May  10.  1904. 

Diversion  dam  and  inlet  canal  completed  September,  1907. 

Belle  Fourche  Dam  completed  June,  1911. 

First  irrigation,  season  of  1908. 

Entire  project  93.7  per  cent  completed  June  30,  1916. 

IBBIOATION  PLAN. 

The  irrigation  plan  of  the  Belle  Fourche  project  provides  for  the  diversion 
of  water  from  the  Bell  Fourche  River  by  means  of  a  dam  about  li  miles  below 
Belle  Fourche,  S.  Dak.,  and  an  inlet  or  supply  canal  about  61  miles  in  length 
into  a.  storage  reservoir  controlled  by  the  Belle  Fourche  Dam  on  Owl  Creek,  a 
tributary  of  the  Belle  Fourche  River ;  the  distribution  of  water  from  the  inlet 
canal  to  a  small  area  of  land  and  the  distribution  of  water  from  the  reservoir 
through  two  canal  systems  to  lands  on  both  sides  of  the  Belle  Fourche  River. 

The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  waters 
arising  within  the  project,  and  proposes  to  use  such  water  in  connection  there- 
with. 

The  features  of  the  above  irrigation  plan  completed  are  the  diversion  dam, 
headworks,  inlet  canal,  Belle  Fourche  storage  dam,  south  canal  and  laterals, 
north  canal  and  all  tributary  laterals  and  structures.  The  features  not  yet 
constructed  are  Willow  Creek  and  Nine  Mile  laterals  and  their  tributaries,  cov- 
ering approximately  15,000  acres  of  land. 

SXXMMABY  OF  OENEBAL  DATA  FOB  BELLE  FOXXBGHE  PBOJECT  TO 

JUNE  30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 97,916 

Public  land  entered,  June  30,  1916 30, 696 

Public  land  open  to  entry,  June  30,  1916 3, 781 

State  land,  June  30,  1916 4,503 

Private  land,  June  30,  1916 39, 610 

Acreage  service  could  have  supplied  season  of  1915 w  78, 591 

Estimated  addition  in  fiscal  year  1917 4, 600 

Acreage  actually  irrigated,  season  of  1915 44,067 

Acreage  cropped  under  irrigation,  season  of  1915 43,063 


Crops : 

Value  of  irrigated  crops,  season  of  1915 $462, 050. 00 

Value  of  irrigated  crops  per  acre  cropped 10. 72 


Finances : 

Estimated  cost  of  completed  project $3,632,781.76 

Total  construction  cost  to  June  30,  1916 $3,420,551.42 

Per  cent  complete,  June  30,  1916 93.70 

Appropriation  for  fiscal  year  1917,  total $108,680.00 

Allotment  for  construction,  fiscal  year  1917 $48,000.00 

Estimated  per  cent  complete,  June  30,  1917 93. 70 

Announced  construction  charges  per  acre $30,  $35,  $40 


Appropriation,  fiscal  year  1916 $144,000.00 

Expenditures  during  fiscal  year  chargeable  to  1916  appro- 
priation— 

Disbursements $93, 917.  52 

Transfers 7, 200. 90 

$101, 118. 42 


Registered  liabilities  chargeable  to  1916  ap- 
propriation       25, 822. 79 


126, 941. 21 


Unencumbered  balance,  July  1, 1916 -  17, 058. 79 
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Repayments : 

Construction  charges — 

Accrued  to  June  30.  101(5 $186, 611. 33 

Collected  to  June  30,  1916 162. 129. 41 

Uncollected,  June  30,  1916 24, 381. 92 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 156, 151.43 

Collected  to  June  30,  1916 131, 578. 15 

Uncollected,  June  30,  1916 24,  573. 28 

Water  rental  charges — 

Accrued  to  June  30,  1916 210.00 

Collected  to  June  30,  1916 210.00 

Drainage,  estimated  acreage  damaged  by  seepage  to  June  30, 

1916 3, 000. 00 

HISTOBY  OF  CONSTRUCTION  AND  ENOINEEBINQ  FEATUBES. 

DIVERSION    DAM   AND   INLET   CANAL. 

The  diversion  dam  is  located  on  the  Belle  Fourche  River  about  IJ 
miles  below  the  town  of  Belle  Fourche.  It  is  a  concrete  weir  23  feet 
in  height  and  400  feet  long  between  abutments.  From  the  south 
abutment  an  earth  embankment,  protected  by  rock  paving  on  the 
water  slope,  extends  to  high  ground.  Beyond  the  north  abutment 
are  located  a  sluiceway  provided  with  three  double-leaf  gates,  each  5 
feet  wide  and  10  feet  high,  and  an  intake  for  the  inlet  canal  which  is 
provided  with  seven  gates  5  feet  wide  and  10  feet  high.  The  crest  of 
the  dam  is  1  foot  above  normal  water  surface  elevation  of  the  canal. 
The  dam  rests  on  shale  or  slate  rock,  which  at  this  point  extends  to 
a  great  depth. 

The  inlet  canal,  constructed  for  the  purpose  of  diverting  water 
from  Belle  Fourche  River  to  a  storage  reservoir  on  Owl  Creek,  is  6^ 
miles  long  and  has  a  capacity  of  1,600  second-feet.  It  is  located  on 
the  north  bank  of  the  river  and  extends  from  the  intake  in  an  east- 
erly direction  through  the  divide  to  Dry  Creek,  where  the  water 
passes  by  a  10- foot  drop  into  the  reservoir.  About  half  a  mile  below 
the  headworks  the  canal  crosses  Crow  Creek.  It  is  arranged  to  take 
the  water  of  this  stream  into  the  canal,  and  to  guard  against  floods 
a  concrete  weir  180  feet  long  is  constructed  on  the  lower  bank  with 
a  sluiceway  in  which  are  installed  three  gates  5  feet  wide  and  10 
feet  high.  A  short  distance  below  this  regulating  weir  and  sluiceway 
a  check  is  constructed  in  the  canal  consisting  of  a  concrete  structure 
provided  with  six  sheet  steel  gates  6  feet  wide  and  8  feet  high. 
For  the  purpose  of  regulating  the  flow  in  the  canal  and  delivering 
the  water  to  the  reservoir  without  causing  serious  erosion  a  concrete 
weir  183  feet  long,  discharging  into  a  concrete-lined  outlet  channel, 
was  constructed  at  the  end  of  the  canal. 

In  October,  1904,  plans  for  the  diversion  dam,  inlet  canal,  and 
structures  were  completed  and  approved,  and  proposals  were  opened 
April  10,  1905.  A  contract  for  schedule  1,  consisting  of  the  struc- 
tures and  appurtenances,  was  executed  April  24, 1905,  and  a  contract 
for  schedule  2,  consisting  of  the  excavation  of  the  inlet  canal,  was 
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executed  April  26,  1904.  The  Work  of  construction  was  begun  in 
May,  1904,  and  completed  in  September,  1907. 

The  Crow  Creek  regulating  weir  and  sluiceway  were  begun  in  the 
fall  of  1905  and  finished  in  Septemlier,  1907. 

The  reservoir  drop  was  built  during  June  and  July,  1907. 

The  excavation  oi  inlet  canal  was  begun  in  May,  1905.  On  account 
of  unfavorable  weather  conditions  in  1905  the  progress  in  excavation 
was  slow.  On  March  7,  1906,  the  contractor  defaulted  and  relin- 
quished the  work  to  the  United  States.  A  part  of  the  work  was 
readvertised,  but  as  no  bids  were  received  the  Secretary  of  the  Inte- 
rior authorized  the  work  to  be  completed  by  Government  forces.  It 
was  finished  in  September,  1907. 

Proposals  for  furnishing  and  erecting  five  combination  truss 
bridges  of  72-foot  span  over  the  inlet  canal  were  opened  May  15, 
1906,  and  a  contract  was  executed  June  18,  1906.  The  bridges  were 
completed  in  January,  1907. 

BELLE  FOUKCHE  DAH. 

The  Belle  Fourche  Dam  is  located  on  Owl  Creek  just  below  its 
junction  with  Dry  Creek  and  about  12  miles  northeast  of  Belle 
Fourche.  It  is  an  earth  dam  6,493  feet  long  on  top,  includingwaste- 
way,  115  feet  high  above  cut-off  trench  at  maximum  section,  18  feet 

7  inches  wide  on  top,  and  having  slopes  in  general  of  2  to  1.  On 
the  water  face,  however,  the  slope  aoove  the  water,  line  is  IJ  to 
1,  and  for  a  short  distance  at  the  bottom  5  to  1.  The  elevation 
of  the  top  of  the  dam  is  2,990  feet  above  sea  level.  The  dam  com- 
pleted contains  1,646,000  cubic  yards  of  earth  and  26,160  cubic  yards 
of  masonry  and  requires  17,820  concrete  blocks  (6i  by  5  feet  and 
from  6  to  8  inches  thick)  on  the  water  slope  and  15  acres  of  grass 
seeding  on  the  lower  slope.  A  wasteway,  located  in  a  draw  beyond 
the  eai^  end  of  the  dam,  has  a  semicircular  concrete  weir  crest  314  feet 
long  at  elevation  2,975  or  15  feet  below  the  top  of  the  dam. 

The  outlets  consist  of  two  concrete  conduit^  through  the  dam,  the 
floors  of  which  are  at  elevation  2,920  or  about  45  feet  above  the  lowest 
point  of  the  reservoir.  These  conduits  conduct  the  water  from  the 
reservoir  to  the  North  and  South  Canals.  They  are  controlled  by 
gates,  which  are  operated  from  gatehouses  on  the  top  of  concrete 
shafts  built  up  through  the  dam  near  its  center  line.  The  outlets*  are 
about  2,400  feet  apart.  They  are  provided  with  58-inch  balanced 
valves  at  the  inlet  ends  to  control  the  entrance  of  water. 

In  July,  1905,  plans  for  the  construction  of  the  dam  and  about  18 
miles  of  the  outlet  canals  were  reviewed  and  approved  by  a  board  of 
engineers  consisting  of  Messrs.  Charles  E.  Wells,  J.  H.  Quinton, 
C.  ±1.  Fitch,  and  R.  F.  Walter.  Proposals  were  opened  October  26. 
1905,  and  a  contract  was  executed  for  the  entire  work,  consisting  or 
three  schedules.  Schedule  1  included  the  dam  and  If  miles  of  the 
North  and  South  Canals  adjacent  to  it.    Schedule  2  included  over 

8  miles  of  the  North  Canal,  and  schedule  8  included  about  8  miles 
of  the  South  Canal.  Work  was  begun  on  the  dam  March  26,  1906, 
and  was  completed  on  June  15, 191L 
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NORTH  CANAL. 

The  water  required  for  the  irrigation  of  about  60,000  acres  of  land 
north  of  the  Belle  Fourche  River  and  east  of  Owl  Creek  is  supplied 
through  the  North  Canal.  This  canal  heads  at  the  north  outlet 
conduit  in  the  Belle  Fourche  Dam  and  ends  at  station  2290,  where 
it  divides  into  Willow  Creek  and  Sheffield  laterals  The  canal  should 
have  been  completed  prior  to  July  1,  1916,  but  owing  to  excessive 
rains  a  small  amount  of  work  yet  remained  to  be  done  at  the  close 
of  the  fiscal  year. 

The  canal  when  completed  is  approximately  44  miles  long  and 
for  the  most  part  is  a  one-bank  structure,  being  a  sidehill  canal. 
The  banks  throughout  are  2  to  1  inside  and  1|  to  1  outside  slope 
in  fill  and  1  to  1  in  cut. 

The  first  433  stations,  or  that  portion  between  Belle  Fourche  Dam 
and  Indian  Creek  flume,  were  built  by  the  contractor  for  the  dam. 
Work  was  begun  on  March  26,  1906,  and  completed  May  21,  1908. 
Its  capacity  is  1,600  second-feet  from  the  outlet  conduit  to  the  waste- 
way,  which  it  crosses  one-half  mile  from  the  dam  and  at  which  are 
located  two  spillway  gates. 

Bevond  this  i)oint  the  canal  will  be  used  entirely  for  irrigation 
and  has  an  initial  capacity  of  650  second-feet,  a  bottom  widUi  of 
28  feet,  and  a  water  depth  of  7  feet.  On  that  portion  built  by  the 
contractor  for  the  dam,  work  was  begun  on  March  26,  1906,  and 
finished  May  21,  1908.  Four  main  laterals  and  many  more  smaller 
ones  take  out  along  this  stretch  of  canal.  All  turnout  structures  are 
of  concrete. 

During  the  season  of  1911  the  North  Canal  was  extended  from 
station  433,  a  point  only  a  few  hundred  feet  west  of  Indian  Creek 
flume,  to  station  1,669,  where  it  emptied  temporarily  into  Deadman 
Creek.  This  work  comprised  the  excavation  of  765,572  cubic  yards 
of  earth,  the  erection  of  Indian  Creek  and  Horse  Creek  flumes,  the 
construction  of  three  wasteways,  and  the  placing  of  numerous  lateral 
turnout  bridges  and  drainage  culverts.  The  excavation  up  to  station 
1,650  was  divided  into  eight  schedules  and  advertised  under  Speci- 
fications No.  173.  Bids  were  opened  at  Belle  Fourche,  S.  Dak.,  on 
February  24,  1911,  and  awards  covering  the  entire  eight  schedules 
were  made  to  four  contracting  firms.  Schedule  9,  running  from 
station  1,650  to  1,659,  was  let  to  Robert  Kinkaid  under  award  of 
bids  opened  at  Belle  Fourche  storage  dam,  September  1,  1911.  The 
object  of  this  short  schedule  was  to  complete  the  canal  to  a  large 
draw.  The  price  bid  averaged  about  18i  cents  per  cubic  yard  for 
all  excavation.  Work  was  begun  early  in  the  season  and  completed 
December  15  of  the  same  year. 

The  canal  at  Indian  Creek  has  a  bottom  width  of  80  feet^  a  water 
depth  of  5  feet,  and  a  capacity  of  500  second- feet;  at  station  1,659 
the  corresponding  functions  are  18,  5,  and  300.  These  functions, 
however,  vaTy  according  to  the  topography  of  the  country  and  the 
material  through  which  the  canal  is  constructed.  Through  all  of 
this  section  banks  have  a  3-foot  freeboard  and  an  8-foot  crown 
width.  The  gradient  used  throughout  this  section  was  from  0.0003 
to  0.00025,  but  owing  to  a  tendency  to  scour  in  the  gumbo  and  shaley 
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materials  only  about  half  this  amount  of  fall  has  been  used  in  later 
construction. 

All  structures  of  whatever  nature  were  built  by  Government 
forces. 

The  Indian  Creek  flume  carries  the  water  of  the  North  Canal  across 
Indian  Creek.  It  is  a  Hess  Toncan  metal  waterway  mounted  on  a 
wooden  substructure;  it  is  1,300  feet  in  length,  has  a  diameter  of 
10  feet  10  inches  and  a  capacity  of  500  second-feet.  The  intake  and 
outlet  structures  are  concrete  warped  surfaces.  At  the  upper  end  of 
the  intake  a  concrete  check  is  provided  to  control  the  flow  through 
the  concrete  wasteway  a  few  feet  upstream.  The  trestle  work  rests 
on  concrete  piers  excavated  to  blue  shale  in  the  sections  adjacent  to 
the  creek. 

Horse  Creek  flume  is  similar  in  design  to  the  Indian  Creek  flume. 
It  is  a  Hess  Toncan  metal  flume  with  a  diameter  of  10  feet  2  inches 
and  is  676  feet  between  inlet  and  outlet  head  walls.  Its  capacity  is 
450  second-feet.  Owing  to  delays  in  the  delivery  of  material  this 
flume  was  not  completed  until  the  early  part  of  1912. 

At  station  431,  or  about  100  feet  above  the  intake  of  the  Indian 
Creek  flume,  a  5  by  5-foot  sluice  gate  and  chute  is  provided  for 
handling  excess  storm  water  that  finds  its  way  into  the  canal.  The 
g^ate  opens  into  a  5  by  5-foot  square  concrete  box  which  falls  4  feet 
m  28  feet  and  then  empties  into  a  chute  125  feet  long  having  a  drop 
of  30  feet  and  discharging  on  a  level  with  the  bed  of  Indian  Creek. 
This  chute  is  made  with  6-inch  concrete  walls  reinforced  with  one- 
half  inch  square  steel  bars  and  has  concrete  baffle  posts  18  inches  high 
on  the  outlet  floor. 

At  stations  688  and  1206-|-50  concrete  waste  gates  also  are  pro- 
vided. There  is  nothing  unusual,  however,  in  the  design  of  these 
structures. 

All  main-canal  turnouts  are  of  vitrified  sewer  pipe  fitted  with 
screw-stem  steel  gates  set  in  concrete  with  concrete  outlet.  These 
gates  are  provided  for  all  laterals  and  for  farm  deliveries  when  made 
from  the  main  canal. 

On  account  of  shortage  of  funds  no  extensions  were  made  on  the 
North  Canal  during  1912,  but  on  May  8,  1913^  bids  were  opened  for 
extending  this  canal  from  station  1659  to  station  1861  under  specifi- 
cations No.  234  which  included  the  construction  of  the  adjacent  lat- 
eral system.  The  North  Canal  work  was  divided  into  two  schedules, 
covermg  60,690  and  54,820  cubic  vards,  respectively.  The  con- 
tractors both  began  operations  the  nrst  part  of  June  and  had  fin- 
ished before  the  close  of  the  year. 

The  canal  throughout  this  entire  division  has  18- foot  bottom  width, 
8-foot  banks,  8-foot  crown  width,  and  grade  of  s=. 00015. 

The  only  unusual  feature  was  the  concrete  culvert  and  waste  gate 
at  station  1774  where  the  drainage  for  over  3,000  acres  lying  above 
the  canal  is  taken  care  of.  The  structure  is  of  reinforced  concrete 
with  a  48-inch-square  cast-iron  waste  gate  from  the  canal  and  a 
drainage  culvert  under  the  canal  with  a  cross-sectional  area  of  ap- 
proximately 36  square  feet. 

During  1914  the  North  Canal  was  extended  from  station  1861  to 
station  2127;  the  first  800  feet  of  which  comprise  the  Dry  Creek 
flume.  Bids  were  opened  on  April  15  under  specifications  No.  260  and 
contract  awarded  to  the  Owen  Construction  Co.,  of  Denver,  Colo., 
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at  $0,147  per  corbie  yard.  The  excavation  coipprised  a  total  of 
205,594  cubic  yards,  of  which  117,937  cubic  yards  were  on  the  North 
Canal  and  87,657  cubic  yards  on  laterals.  The  only  unusual  feature 
of  this  section  of  canal  is  the  Dry  Creek  flume  which  has  a  Hess  gal- 
vanized-steel  waterway  9  feet  6  inches  in  diameter  built  on  timber 
trestle  work  with  16-foot  bents.  The  posts  are  of  10  by  10  inch  red 
fir  and  rest  on  concrete  piers.  This  structure  was  built  by  Govern- 
ment forces. 

SOUTH  CANAL. 

The  South  Canal  is  about  45  miles  in  length  and  furnishes  water 
for  irrigating  lands  on  the  north  side  of  the  Belle  Fourche  River  west 
of  Owl  Creek  and  on  the  south  side  of  the  river  in  the  vicinity  of 
Vale,  S.  Dak.  The  principal  structures  on  the  line  of  the  canal  are 
the  siphons  under  the  Belle  Fourche  River,  Whitewood  Creek,  and 
Anderson  Draw,  a  tunnel  1,306  feet  long  through  a  bluff  on  the  south 
side  of  the  river,  and  steel  flume  over  Stinking  Water  Creek. 

The  first  division  of  the  canal,  nearly  8  miles  in  length,  extends  in 
a  southerlv  direction  from  the  south  conduit  of  the  dam  to  the  Belle 
Fourche  ftiver.  It  has  a  capacity  at  its  upper  end  of  350  second- 
feet,  a  bottom  width  of  18  feet,  and  a  water  depth  of  5|  feet.  As 
the  laterals  are  taken  out  the  capacity  of  the  canal  is  gradually  de- 
creased. This  division  was  built  by  the  contractor  for  the  dam. 
The  work  was  begun  in  April,  1906,  and  finished  June  30, 1907.  The 
construction  presented  no  unusual  features,  the  structures  consisting 
of  concrete  wasteways  and  culverts  and  a  reinforced-concrete  arch 
of  22-foot  span. 

The  second  division  of  the  South  Canal  is  about  30  miles  in  length. 
It  crosses  to  the  south  side  of  the  Belle  Fourche  River  by  a  siphon 
3,565  feet  long  and  extends  in  an  easterly  and  southerly  direction  to 
a  point  about  6  miles  east  of  Vale.  Proposals  were  opened  April  10, 
1907,  and  all  bids  were  rejected  except  those  for  sections  7  and  8, 
which  included  llj  miles  of  canal  in  the  vicinity  of  Vale,  and  for 
which  a  contract  was  executed  on  May  29,  1907,  and  the  work  com- 
pleted in  November,  1907.  The  balance  of  the  work  was  readvertised 
and  proposals  opened  on  June  10,  1907.  All  bids  were  rejected  and 
authority  was  granted  by  the  Secretary  of  the  Interior  to  do  the 
work  by  Government  forces.  Satisfactory  informal  contracts  were 
made,  however,  for  excavation  of  sections  2,  4,  5,  and  6,  leaving  all 
of  the  structures,  including  the  siphons  and  tunnel,  and  several  miles 
of  open  canal  to  be  constructed  by  Government  forces.  Work  was 
begun  in  May,  1907,  and  all  of  the  canal  and  structures  were  com- 
pleted to  Cottonwood  Creek,  near  Vale,  in  the  spring  of  1909,  and 
the  remaining  structures  on  the  canal  in  the  spring  of  1910. 

The  Belle  Fourche  River  siphon  is  a  reinforced-concrete  pressure 
pipe  3,565  feet  long,  having  an  internal  diameter  of  5  feet  with  an 
8-mch  shell  reinforced  with  ^-inch  and  f -inch  square  bars  for  a  head 
of  65  feet.  Its  construction  was  begun  in  August,  1907,  and  com- 
pleted in  October,  1908. 

The  tunnel  is  about  2  miles  east  of  the  Belle  Fourche  siphon  and 
carries  the  South  Canal  through  a  high  bluff  on  the  south  bank  of  the 
river.  It  is  1,306  feet  long  with  a  horseshoe-shaped  section  9^  feet 
wide  and  10^  feet  high  and  is  lined  with  concrete  throughout.    Exca- 
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vation  was  begun  in  August,  1907,  and  completed  in  May,  1908.  The 
portals  were  excavated  the  previous  winter  by  contract.  The  plac- 
ing of  concrete  lining  was  begun  in  May  and  finished  in  August,  1908. 

The  Anderson  siphon,  which  carries  the  South  Canal  across  Ander- 
son Draw  under  a  head  of  about  45  feet,  is  of  reinforced  concrete  8 
inches  thick  and  has  an  internal  diameter  of  7  feet  and  a  length  of 
425  feet.  It  has  inlet  and  outlet  chambers  and  a  blow-off  with  drain. 
Its  construction  was  begun  in  the  spring  of  1908  and  finished  in 
September,  1908. 

The  Whitewood  siphon,  which  carries  the  South  Canal  across 
Whitewood  Creek  under  a  head  of  approximately  15  feet,  is  a  rein- 
forced concrete  8  inches  thick  and  has  an  internal  diameter  of  6  feet 
and  a  length  of  350  feet.  The  work  was  begun  June  10,  1908,  and 
finished  in  October,  1908. 

LATERALS. 

Plans  for  part  of  the  lateral  system  north  of  the  Belle  Fourche 
River  were  made  during  the  winter  of  1906-7,  and  proposals  for 
construction  were  opened  on  April  30,  1907.  Contracts  were  exe- 
cuted for  the  earthwork,  but  as  no  bids  were  received  for  the  struc- 
tures authority  was  granted  to  build  them  by  Government  forces. 
The  system  under  these  contracts  consisted  of  the  following  main 
laterals : 

(1)  The  Johnson  lateral,  16  miles  long,  taking  water  directly  from 
the  inlet  canal  above  the  reservoir  and  irrigating  about  3,000  acres  of 
land  on  the  north  bank  of  the  river  and  west  of  the  South  Canal. 

(2]  The  Todd,  Miller  Butte,  and  Sorenson  laterals,  heading  in  the 
Soutn  Canal  and  furnishing  water  for  irrigating  the  land  between 
it  and  Owl  Creek. 

(3)  The  Ross,  Gillette,  Indian  Creek,  Gregory,  and  La  Flemme 
laterals,  heading  in  the  North  Canal  and  servmg  lands  east  of  Owl 
Creek. 

Work  was  begun  on  the  earthwork  contracts  in  June,  1907,  and 
completed  in  May,  1908.  ^  The  building  of  the  structures  by  Govern- 
ment forces  was  begun  in  August,  1907,  and  those  on  the  South 
Canal  system  were  completed  by  June,  1908.  Work  was  then  begun 
on  structures  for  the  North  Canal  laterals  and  they  were  completed 
in  the  spring  of  1909. 

Plans  for  a  part  of  the  lateral  system  of  South  Canal  south  of 
Belle  Fourche  River  and  of  a  part  of  the  Indian  Creek  laterals  north 
of  the  river  were  prepared  in  the  spring  of  1908.  Proposals  were 
opened  on  August  20,  1908,  and  contracts  executed.  The  work  was 
begun  in  October,  1908,  and  completed  in  the  following  spring. 

Plans  for  the  lateral  system  at  the  extreme  lower  end  of  the  South 
Canal  east  of  Vale  were  prepared  during  the  winter  of  1908-9.  Pro- 
posals were  opened  on  March  ,5,  1909,  and  contracts  executed.  The 
work  was  begun  in  April  and  completed  in  August,  1909.  The 
structures  were  built  by  Government  forces  and  were  completed  in 
the  spring  of  1910. 

Proposals  were  opened  for  the  construction  of  25  miles  of  small 
laterals  from  the  North  Canal  on  August  25, 1909.  Satisfactory  con- 
tracts were  made  and  the  work  was  completed  in  November,  1909. 
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Duringthe  season  of  1910,  work  on  the  Nine  Mile  lateral,  which  is 
in  fact  a  continuation  of  the  South  Canal  beyond  the  south  line  of. 
Butte  County,  was  commenced  and  at  the  close  of  the  year  that  por- 
tion lying  west  of  Nine  Mile  Creek  was  27  j)er  cent  completed.  Dur- 
ing the  following  year  this  section  was  finished  under  a  number  of 
small  contracts  and  by  Government  forces.  The  Nine  Mile  lateral  has 
been  constructed  for  a  distance  of  7  miles  and  extends  to  the  proposed 
crossing  on  Nine  Mile  Creek,  where  its  capacity  is  100  second-feet. 
It  is  proposed  to  extend  this  lateral  for  about  16  miles  in  a  south- 
easterly direction  to  cover  an  additional  8,000  acres  of  rich  sandy  loam 
country. 

In  the  spring  of  1911  contracts  were  let  for  the  excavation  of  all 
of  the  larger  laterals  in  divisions  B  and  C  or  that  country  fed  by  the 
North  Canal  and  lying  between  Indian  Creek  and  Deadman  Creek. 
The  price  bid  ranged  from  11  to  14  cents  per  cubic  yard.  Government 
forces  were  used  on  the  smaller  laterals  and  on  all  structure  work. 
The  largest  lateral  in  this  system  is  known  as  the  town-site  lateral. 

Its  length  is  approximately  12  miles,  and  as  it  passes  alongside  the 
town  of  Newell  it  is  carried  in  two  successive  continuous  wood-stave 
pipes  42  inches  in  diameter.  A  small  amount  of  work  yet  remained 
uncompleted  at  the  close  of  the  season  which,  together  with  other  small 
work,  is  all  that  was  done  in  the  way  oi  construction  during  the 
season  6f  1912. 

During  the  season  of  1913  the  lateral  system  under  the  North  Canal 
was  extended  to  Dry  Creek,  covering  an  additional  4,000  acres  of  land. 
The  three  principal  laterals  were  advertised  under  specifications  No. 
234  and  contracts  awarded  at  from  16  to  19  cents  per  cubic  yard.  The 
largest  of  these  laterals  has  a  bottom  width  of  4  feet  and  a  length 
of  4i  miles.  All  structures  and  sublaterals  were  built  by  Government 
forces.    The  total  yardage  moved  was  37,902. 

The  distributing  system  under  the  North  Canal  was  extended  dur- 
ing 1914  to  include  all  irrigable  land  north  of  the  Belle  Fourche  River 
as  far  east  as  Deer  Creek,  about  3  miles  east  of  the  town  of  Newell. 
The  two  principal  laterals.  Deer  Creek  and  Antelope,  were  built  by 
contract  under  specifications  No.  260.  All  sublaterals  and  structures 
were  built  by  Government  forces  except  Deer  Creek  siphon,  con- 
structed by  the  Washington  Pipe  &  Foundry  Co.,  of  Tacoma,  Wash., 
under  si)ecifications  No.  275.  The  contract  price  was  $2.85  for  the 
pipe  in  place.  The  United  States  paid  all  freight  and  hauling  charges. 
The  pipe  is  60  inches  in  diameter,  1,750  feet  long,  and  is  constructed 
of  Douglas  fir  with  f -inch  steel  bands  placed  8  inches  apart.  All  work 
was  completed  prior  to  the  close  of  the  season. 

TELEPHONE  SYSTEM. 

The  telephone  system  consists  in  general  of  three  main  lines  radiat- 
ing from  the  Belle  Fourche  Dam.  The  first  line  terminating  at  Belle 
Fourche  was  built  by  contract  in  1905.  The  second  line  through  Vale 
via  the  South  Canal  was  built  bj^  Government  forces  in  1907.  The 
third  line  through  Newell  was  built  in  1911.^  From  these  main  lines 
branches  have  been  built  to  ditch  rider's  stations,  construction  camps, 
and  other  points  as  required  in  the  construction  and  operation  of  the 
project.  In  1915  a  line  connecting  the  Newell  and  Vale  line 
was  constructed.     On  June  30,  1916,  the  line  consisted  of  92.1 
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miles  of  permanent  single-wire  line  with  30  poles  per  mile  and  3.7 
miles  of  temporarj'  line.    The  number  of  phones  operated  was  28. 

CONSTBUCTION  DUBINQ  FISCAL  YEAB. 

North  Canal. — On  August  27,  1915,  bids  were  opened  for  excava- 
tion work  extending  the  North  Canal  to  station  2242+50.  Curtis 
Bros.,  of  Columbus,  Nebr.,  were  the  lowest  bidders  and  were  awarded 
the  contract  at  12^  cents  per  cubic  yard  for  all  classes  of  excavation. 
Other  bids  ranged  around  18  and  19  cents  per  cubic  yard  for  class  1 
material.  The  work  advertised  included  certain  lateral  construction, 
which  was  awarded  at  the  same  price.  The  total  contract  covered 
63,000  cubic  yards,  of  which  40,000  were  North  Canal  excavation 
and  23,000  were  lateral  excavation.  The  contractors  began  work  on 
October  4  with  teams  and  fresnos;  they  later  put  on  an  elevating 
grader  drawn  by  traction  engine.  It  was  soon  found  that  moving 
gumbo  by  this  method  would  not  yield  a  profit  at  12^  cents  per  cubic 
yard,  and  work  with  the  grader  was  discontinued.  On  April  26, 1916, 
a  drag-line  excavator  was  moved  onto  the  work  and  was  operated 
without  satisfactory  results  until  June  24.  On  June  30  approxi- 
mately 34,000  cubic  yards  of  excavation  had  been  moved  under  this 
feature  of  the  contract.  The  contractor's  time  limit  was  up  on  June 
1,  but  on  June  30  approximately  20  per  cent  of  the  work  remained  to 
be  done. 

The  program  of  work  laid  out  for  the  fiscal  year  1916  contemplated 
the  completion  of  the  North  Canal  to  station  2290,  where  it  branches 
into  Willow  Creek  and  Sheffield  laterals.  From  station  2242+50  to 
station  2259+15  the  work  is  being  done  by  Government  forces  and 
will  be  ready  for  operation  next  season.  This  section  of  the  canal 
comprises  210  feet  oi  62-inch  reinforced  concrete  pipe,  two  reinforced 
concrete  structures  allowing  14^  feet  drop  in  grade,  and  1,250  linear 
feet  of  open  canal,  with  10-foot  bottom  and  6-foot  height  of  bank. 
Beyond  this  work,  and  between  station  2257+15  and  station  2290. 
the  canal  runs  through  a  60-inch  continuous  wood-stave  pipe  oi 
California  redwood.  This  pipe  was  constructed  by  the  Pacific  Tank 
&  Pipe  Co.,  of  San  Francisco^  at  a  cost  to  the  Government  of  $3.59 
per  Imear  foot.  The  pipe  is  supported  by  redwood  cradles  resting 
on  concrete  bases.  Work  on  this  contract  was  begun  on  April  26 
and  was  99  per  cent  completed  on  June  30.  The  mtake  and  outlet 
as  designed  are  to  be  of  reinforced  concrete,  and  they,  together  with 
the  concrete  footings,  were  included  in  the  program  of  construction 
by  Government  forces.  This  work,  together  with  the  lateral  system, 
should  be  completed  by  August  15, 1916,  and  will  then  provide  lor  the 
irrigation  of  all  land  under  the  project  north  of  the  Belle  Fourcha 
River  as  far  east  as  Willow  Creek.  The  only  work  beyond  this  point 
will  be  the  construction  of  the  Willow  Creek  lateral,  which  will  serve 
about  7,000  acres  of  fairly  good  land. 

Lateral  system. — Eighteen  miles  of  laterals  involving  the  excava- 
tion of  70,000  cubic  yards  of  class  1  material  were  completed.  The 
size  of  laterals  varied  from  10-foot  bottom  width  with  6-foot  banks 
to  2-foot  bottom  width  with  2-foot  banks.  About  300  minor  struc- 
tures were  built.  These  canals  and  laterals  deliver  water  to  4,600 
acres  of  land  and  complete  the  project  to  Willow  Creek  on  the  north 
side  of  the  Belle  Fourche  River. 
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Contracts  were  made  with  Curtis  Bros,  of  Columbus,  Nebr.,  for  the 
construction  of  all  of  the  principal  laterals  adjacent  to  the  North 
Canal.     The  yardage  on  these  laterals  amounted  to  22,900  cubic 

Jrards  and  was  contracted  at  12.5  cents  per  cubic  yard.  The  time 
imit  for  completion  was  June  1,  but  on  June  30  approximately  40 
per  cent  of  the  contract  remained  to  be  completed. 

The  Pacific  Tank  &  Pipe  Co.  was  awarded  the  contract  for  erect- 
ing the  North  Canal  siphon  and  the  Sheffield  lateral  siphon.  The 
North  Canal  siphon  carries  the  water  across  a  depression  between 
two  hills,  a  distance  of  3,500  feet,  and  delivers  water  to  the  Willow 
Creek  and  Sheffield  laterals.  The  siphon  is  60  inches  in  diameter; 
8,285  feet  are  continuous  stave  pipe  constructed  of  California  red- 
wood and  215  feet  reinforced  concrete. 

The  Sheffield  lateral  siphon  is  a  similar  continuous  wood  stave  pipe 
24  inches  in  diameter  and  450  long,  built  of  California  redwood,  and 
is  covered  with  earth. 

All  sublaterals  and  structures  other  than  the  one  mentioned  are 
being  built  by  Government  forces.  The  entire  program  should  be 
accomplished  by  Au^st  15  of  the  present  year,  when  the  total  irri- 

Eble  area  of  the  project  for  which  the  service  can  deliver  water  will 
approximately  83,200  acres. 

BKAINAOE. 

In  the  Thirteenth  Annual  Eeport  of  the  Keclamation  Service,  un- 
der the  head  of  "  Drainage,"  is  given  a  history  of  irrigation  on  the 
; reject  and  its  effect  on  seeped  land  and  irrigation  requirements, 
'he  localities  seriously  affected  by  seepage  remain  the  same  as  those 
mentioned  in  that  report,  but  the  areas  have  increased  materially. 
On  the  newer  portions  of  the  project  small  isolated  areas  have  become 
waterlogged  until  the  total  area  on  the  project  now  rendered  unfit 
for  agriculture  on  account  of  seepage  is  close  to  3,000  acres.  An 
effort  is  now  being  made  by  the  water  users  in  the  south  and  west 
portions  of  the  project  to  have  the  Reclamation  Service  take  up  on 
a  supplemental  construction  charge  the  drainage  of  that  section  inde- 
pendently of  the  remainder  of  the  project  and  to  have  the  costs 
assessed  for  repayment  subsequent  to  the  regular  construction  charge. 
A  vote  will  probably  be  taken  during  the  calendar  year  1916. 

OPERATION  AND  MAINTENANCE. 

During  the  season  the  first,  second,  third  and  fourth  units  of  the 
project  were  irrigated.  The  total  irrigable  area  of  these  units 
amounts  to  78,591  acres  of  which  61,313  acres  are  now  under  water- 
right  application.  Owing  to  heavy  precipitation  during  the  summer 
season  oi  1915  only  44,067  acres  were  irrigated.  The  area  under  crop 
and  receiving  water  during  the  first  half  of  1916  is  approximately 
48,000  acres. 

Water  was  stored  in  the  Belle  Fourche  Reservoir  during  the  fall 
of  1915  and  the  spring  of  1916.  The  maximum  storage  for  the  season 
was  recorded  on  May  10  and  amounted  to  158,380  acre-feet.  On  May 
10  a  severe  wind  storm,  blowing  from  the  northwest  and  continuing 
for  more  than  24  hours,  dislodged  or  seriously  affected  366  paving 
blodffl  on  the  face  of  the  Belle  Fourche  Dam.    Temporary  repair  was 

Digitized  by  VjOOQIC 


396       FIFTEENTH  ANNUAIi  REPOBT  OP  BECIAMATION  SEBVIOB. 

made  immediately  and  the  lake  lowered  10  feet  within  about  a  month. 
Permanent  repair  has  been  delayed  pending  decision  as  to  the  best 
methods  to  be  followed  in  making  the  structure  storm  proof.  Oto 
June  30  the  reservoir  contained  96,100  acre-feet  of  water. 

Historical  review,  BeUe  Fourche  project. 


1911 


1012 


1913 


1914 


1915 


1916 


Acreage  for  which  service  was  prepared  to 

supply  water 

Acreage  irrigated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (acre-feet) 


47,  M8 
19,786 
295 
19,155 
32,400 
1.64 


65,852 
27,897 
467 
166,836 
30,390 
1.10 


32,881 

474 

124,275 

47,349 

1.44 


68,852 
37,454 
488 
145,284 
64,262 
1.46 


78,591 
44,067 
528 
135,804 
16,484 
0.37 


78,591 

48,000 

547 


SETTLEMENT. 

Settlement  on  the  Belle  Fourche  project  has  been  liffht  for  the  past 
four  years.  Within  that  period  there  have  been  at  all  times  a  num- 
ber of  desirable  imoccupied  farm  units.  On  June  8, 1915,  the  fourth 
unit  of  the  project  containing  13,143  acres  of  irrigable  land,  of  which 
10,196  acres  were  public  land,  was  opened  to  entry.  After  the  1st 
of  January,  1916,  there  was  a  pronounced  demand  for  this  land,  and 
the  settlement  of  the  area  progressed  satisfactorily.  On  June  30  the 
total  number  of  unentered  farm  units  on  the  project  was  56. 

A  few  transfers  among  local  people  have  taken  place,  but  prac- 
tically no  purchases  of  private  land  by  new  settlers  have  taken  place. 

Settlement  data,  BeUe  Fourche  project. 


Item. 


1914 


1916 


1916 


Total  number  fanos  oa  prciiect 

Population 

Number  of  Irrigated  farms 

Operated  by  owners  or  managers.... 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  on  farms 

Number  of  public  schods 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


1,298 

2,360 

615 

401 

214 

1,724 

2,050 

4,410 

23 

11 

10 

$140,000 

1963,549 

3,308 


1,202 

2,375 

717 

462 

255 

1,877 

2,060 

4,435 

23 

11 

9 

$146,000 

$199,386 

3,728 


1.292 

^475 

767 

495 

272 


5 

1,687 

<142 

23 

11 

9 

$140,000 

$1,207,000 


FKINCIFAIi  CBOFS. 


The  principal  crops  are  alfalfa,  wheat,  oats,  com,  potatoes,  native 
hay,  and  small  fruits.  The  small  grain  crops  for  the  season  of  1915 
were  good,  but  the  com  crop  was  a  partial  failure  due  to  the  cold  and 
wet  season.  Alfalfa  made  good  yields,  but  a  large  percentage  of  the 
crop  was  damaged  by  rain.    The  potato  crop  was  lair. 

The  total  crop  outlook  for  the  present  season  is  good  although 
the  com  is  late  and  may  not  mature. 


Digitized  by  VjOOQIC 


SOUTH  DAKOTA,  BELLE  POTJBOHE  PBOJEOT.  897 

Crop  report.  Belle  Fourche  project.  South  Dmk^tm,  year  of  1915, 


Crop. 


Ana 

(acres), 


Unit  of 
yield. 


TkUa. 


To(pd. 


per  acre. 


Values. 


Perimit 
of  yield. 


Total. 


Peraere. 


Alfalfa  hay. 
AlfUfaseed. 

Barley 

Beans 

Beets,  sucar 
Clover  hay.. 

Com. 

Com  fodder. 

Flax 

Garden 

Millet  seed'.! 

Oats 

Onions 

Pasture..... 
Potatoes.... 

WKesitV 
"  Dells 

I  duplicated 

Total  cropped  acreage. 


In|BMedf  not  cropped^ 


143,083 


Yowfig  alftdfe — 

With  norse  crop 

Without  nurse  crop. 


Less  duplicated  areas 
Totalinlgated  acreage 


16,152 

284 

1,613 

36 

31 

02 

4,470 

1,866 

48 

133 

2,782 

46 

4,440 

14 

3,273 

161 

135 

7,747 

80 

340 


62 

1,472 

803 

59 

1,472 


44,067 


Tens — 
Bushels. 
...do..... 

...do 

Tons 

...do 

Bushels. 

Tons 

Bushels. 


84,842 

65 

47,365 

132 

311 

ITO 

64,006 

1,206 


2.2 

.2 
20.3 
8.6 

lao 

1.8 

14.3 

.6 

816 


64.50 

laoo 

.«5 
8.00 
4.00 
4.00 

.50 
6.00 
1.80 


Tons 

Bushels. 

..do 

..do..... 


2,507 

520 

165,260 

1,350 


.0 
11.6 

37.2 
06w4 


10.00 
LOO 
.40 
.80 


Bushels. 
..do..... 
..do...... 


17,084 

2,184 

133,248 


11L5 
16.3 
17.3 


.50 
.00 
.80 


$156,780 
666 

80,787 

806 

1,244 

680 

83,0«0 

6,040 

736 

7,600 

26,070 

520 

1,080 

14,105 

8,002 

1,066 

106,508 

546 


10.00 

XOO 

10.05 

11.00 

4a  00 

7.20 

7.15 

8.00 

15.80 

57.80 

0.00 

11.50 

14.00 

77.10 

4.32 

55.75 

14.58 

18,76 

6.18 


Total  and  arerace. 


462,050 


laTS 


Areas. 


Irrigable  area  terms  reported 
Irrigated  area  fanaa  reported 
Cropped  area  fanuB  reported. 


Acres. 


55,208 
44,067 
43,068 


Farms. 


Percent 

of 
project.* 


717 
717 
717 


56.5 

45.1 
44.0 


1  Indudes  7,300  acres  hailed  out.  •  Based  on  07,016 

PUBLIC  NOTICES  AITD  OBDEBS. 


PUBLIC  NOTICE,  MARCH    10,   1016. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June  17, 
1902  (32  Stat.,  388)2  and  acts  amendatory  thereof  and  supplemental 
thereto  and  in  particular  the  reclamation  extension  act  of  August 
13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the  Secretary 
X)f  the  Interior  to  fix  the  due  date  for  operation  and  maintenance 
charges,  notice  is  hereby  given  that  hereafter  until  further  notice 
for  all  lands  under  the  Belle  Fourche  project,  South  Dakota,  the 
operation  and  maintenance  charge  for  any  irrigation  season  shall 
be  due  and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  sea- 
son of  1916  and  for  each  irrigation  season  thereafter  until  further 
notice,  shall  be  due  March  1  of  the  following  year,  and  each  acre 
of  irrigable  land,  whether  irrigated  or  not,  shall  be  charged  with 
a  minimum  operation  and  maintenance  charge  of  90  cents,  which 
will  permit  delivery  of  not  more  than  1  acre-foot  per  acre,  and 
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should  further  quantities  be  needed,  they  will  be  furnished  at  the 
rate  of  50  cents  per  acre- foot. 

3.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinbefore  provided,  all  the  terms  and  provisions 
of  existing  public  notices  and  orders  and  in  particular  the  public 
notice  of  April  10,  1915,  for  the  Belle  Fourche  project,  shall  remain 
unchanged* 

Frankmn  K.  Lane, 
Secretary  of  the  Interior. 

PUBLIC  NOTICE,   JULY   6,    1916. 

1.  Certain  lands  within  the  limits  of  the  Belle  Fourche  project, 
South  Dakota,  now  subject  both  to  public  notice  and  to  trust  deeds 
executed  on  or  before  January  24,  1911,  have  not  been  included  in 
water-right  applications  duly  filed. 

2.  Under  public  notices  heretofore  issued  an  increase  in  building 
char^  from  $30  per  irrigable  acre  to  $40  per  irrigable  acre  was  made 
effective  as  to  these  lands  in  case  of  failure  to  make  water-right  appli- 
cation within  a  specified  period. 

3.  In  order  to  afford  the  owners  of  these  lands  an  opportunity  to 
file  water-right  application  in  accordance  with  the  conditions  con- 
templated by  paragraph  4  of  the  contract  between  the  Secretary  of 
the  Interior  and  the  Belle  Fourche  Valley  Water  Users'  Association, 
dated  January  24, 1911,  notice  is  hereby  given  that  water-right  appli- 
cations will  tie  received  from  the  owners  of  such  lands  subject  to  the 
provisions  of  public  notices  and  orders  heretofore  issued  at  a  charge 
for  building  the  irrigation  works  of  $30  per  irrigable  acre. 

4.  In  case  water-right  applications  for  such  lands  are  not  duly 
made  within  one  year  from  the  date  hereof,  the  Secretary  of  the  Inte- 
rior will  call  upon  the  Belle  Fourche  Valley  Water  Users'  Association 
to  execute  the  provisions  of  the  trust  deed  in  regard  to  the  disposi- 
tion of  said  lands  at  public  sale  to  qualified  persons  who  shall  be  re- 
quired to  file  water-right  application. 

5.  In  all  cases  where  water-right  application  has  been  made  at  a 
building  charge  of  $40  per  acre  for  lands  which  on  or  before  January 
24,  1911,  were  signed  under  contract  with  the  Belle  Fourche  Valley 
Water  Users'  As^iation  or  held  under  trust  deed  by  such  association, 
it  is  hereby  ordered  that  the  building  charge  specified  therein  shall 
be  reduced  to  $30  per  acre,  and  appropriate  credits  shall  be  made  upon 
the  accounts  of  such  water-right  applicants. 

6.  The  provisions  of  public  notices  and  orders  heretofore  issued  are 
hereby  modified  as  to  any  provision  in  conflict  herewith. 

Andrieus  a.  Jones, 
First  AsHstant  Secretary  of  the  Interior. 
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FINANCIAL  STATEMENT. 

[FinaDcUl  statement  In  detail,  showing  assets,  liabilities,  reserres,  and  capital,  glTen 

appendix,  p.  788.] 

Feature  costs  of  Belle  Fourche  project  to  June  SO,  1916. 


FeatiireB. 


Bubfeeture. 


Principal 

feature. 


Examination  and  surreys. . 
Storage  system: 

DiTsrslon  dam 

Feed  canal 

Belle  Fourcbe  Dam 


Canal  system: 

North  canal , 

South  canal , 

Administrative  expense. 


Lateral  system: 

Laterals,  division  D 

Laterals,  division  A 

Laterals,  division  B 

Laterals,  division  C 

Nine  Mile  Creek  extension. 

Willow  Creek  lateral 

Administrative  expense 


DraJnage  system 

Farm  units 

Permanent  improvements  and  lands: 

Buildings 

Beal  estate  and  permanent  improvement. 

Administrative  expense 

Tetaphone  system: 

Telephone  lines 

Administrative 


Plant  accounts 

Operation  and  maintenance  charges  transferred  to  and  compounded  with 
construction  charges 


Gross  cost  of  construction  of  project  to  June  80, 1916. 
Less  revenues  earned  during  construction  period: 
Rental  of  buildings. 


Rental  of  gracing  and  farmine  lands 

Rentals  of  telephones  and  tolls 

Contractors' fk'eight  refunds 

Forfeitures  by  detsulting  bidders  and  contractors. 
Sale  of  town-site  lots. . 


Other  revenues,  unclassified 

Profit  on  mese-nouse  operations 

Profit  on  mercantile  store  operations. 
Profit  on  hospital  operations 


Net  cost  of  oonstmetion  of  project  to  June  80, 1916. . 


$117,82176 
83S,18L86 

1,235,  in.aa 


492, 80S.  90 

101,846.80 

1,202.40 


118,826.73 
252,646.21 
120,280.17 
67,7ia4S 
87^8Qa53 
789.56 
1,450.82 


88,804.04 

54,107.10 

10.75 


14,232.04 
11.41 


4,248.40 
2,661.00 
87.48 
2,616.22 
7,387.50 
54,350.67 
45.00 
8,450.57 
1,688.16 
2,133.64 


OSOQwOO 


1,685,681.44 


965,634.10 


607,421.44 

787.21 

6,346.64 


92,520180 


14,248.45 
14,806.90 

18,008.17 


8,420,55L43 


71,700.40 


8,348,842.02 


BsUmated  cost  of  contemplated  loork,  BeUe  Fourche  project,  durisiff  fiscal  year 

1917. 


Features. 


Subfeaturs. 


Storage  system.  Belle  Fourche  Dam. 
CHial  system.  North  Canal 


Lateral  system: 

DiviiionD 

Nine  Mile  Creek  extension. 


Diaina^  system  c 
Telephflne  system. 


•4,ooaoo 

1,500.00 


Operation  and  maintenance 
Stores  and 


other  operations: 
Mess-house  operations. . . 
Hospitals....  ••.. , 


Total.. 


1,500.00 
500.00 


Principal 
feature. 


830,000.00 
5,50a00 


5,50a00 

3,5oaoo 
soaoo 

67,000.00 


2,00Ql00 
U4,008l00 
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J.  L.  LiYTEL,  project  manager,  Provo,  Utah. 
LOCATION. 

Counties:  Utah  and  Wasatch. 

Townships :  8  and  9  S.,  Rs.  1  to  8  B.,  Salt  Lake  base  and  meridian. 
Railroads:  Denver  &  Rio  Grande;  Salt  Lake  Route. 

Railroad  stations  and  estimated  population  June  80,  1916:  Payson,  3,000; 
Spanish  Fork,  8,600;  Sprlngville,  8,700 ;  Provo,  10,500. 

WATEB  SUPPLY. 

Source  of  water  sui^ly :  Strawberry  and  Spanish  Fork  Rivers  and  a  number 
of  small  streams  and  springs  not  on  the  watersheds  of  these  two.  Ck>ntem- 
plated  pumping  plants. 

Area  of  drainage  basins :  Strawberry  River,  Including  Indian  and  Trail  Hol- 
low Creeks,  175  square  miles ;  Spanish  Fork  River,  670  square  miles. 

Annual  run-off  In  acre-feet :  Strawberry  River  In  Strawberry  Valley,  includ- 
ing Indian  and  Trail  Hollow  Creeks,  1908-1906  and  1909-1915,  maTlmnm, 
150,000;  minimum,  49,000;  mean,  77,500.  Spanish  Fork  River  at  Spanish  Fork, 
1908-1915,  maximum,  227,000;  minimum,  65,000;  mean,  117,500. 

AGBICXJLTTJBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  servlcce  Is  prepared  to  supply  water  during  the  season  of 
1916:  50,000  acres;  285,000  acre-feet  available  In  reservoir. 

Length  of  Irrigating  season :  April  15  to  September  30 — ^169  days. 

Average  elevation  of  Irrigable  area :  4,600  feet  above  sea  lev^. 

Rainfall  on  Irrigable  area:  At  Provo,  average,  19  years,  14.2  Inches;  1915, 
17  Inches. 

Rainfall  at  Strawberry  Reservoir:  Average,  8  years,  21.4  Inches;  1915,  18.6 
Inches. 

Range  of  temperature  on  Irrigable  area :  —10°  to  95*" ;  mean  temperature  at 
Provo,  49*  F. 

Character  of  soil  on  Irrigable  area :  Sandy  loam,  heavy  clay,  and  varying  mix- 
ture of  both;  black  alluvium;  loam;  and  gravel.  Much  of  the  soil  Is  under- 
laid by  a  coarse  gravel,  and  the  natural  drainage  Is  excellent. 

Principal  products :  Alfalfa,  hay,  cereals,  sugar  beets,  fruits,  vegetables. 

Principal  markets:  Salt  Lake  City,  Utah,  and  adjacent  towns  and  mining 
districts. 

LANDS  OPENED  FOB  IRRIGATION  BY  PXTBLIC  NOTICE. 

Acres. 

Spanish  Fork  unit,  Oct.  9,  1915,  and  May  9.  1916 24,290 

Lake  Shore  unit,  Oct.  8.  1915,  and  May  9,  1916 5, 580 

High  Line  unit.  May  18,  1916 16,980 

Total 46, 850 

In  addition  to  this  the  service  has  contracted  ^  to  sell  to  the  Clinton,  Soldier 
Fork,  and  Diamond  Fork  districts  a  total  of  about  860  acre-feet  of  water  per 
annum. 

■  Omtraets  not  appro>f«id  July  1.  1916^  tat  watw  will  be  dellyered,  m  ali  neceiSAiy 
ehargee  have  beoa  pM  ly  tvpucants. 
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CHBOKOLOGICAL  SITHMABY. 

Reconnoissance  and  preliminary  surveys  begun  in  1003. 

Ck>nstruction  recommended  by  Board  of  Engineers  October  2,  1905w 

Construction  authorized  by  Secretary  December  15,  1905. 

Excavation  of  tunnel  completed  June  20,  1912. 

Storing  of  water  in  Strawberry  Reservoir  begun  July  14,  1912. 

Construction  of  Indian  Creek  Dike  completed  September,  1912. 

Strawberry  Tunnel  formally  opened  September  13,  1913. 

Construction  of  Strawberry  Dam  completed  September  20,  1913. 

Construction  started  on  High  Line  Canal  January,  1915. 

First  storage  water  used  for  irrigation  June  27,  1915. 

Divisions  1  to  9,  distribution  system,  practically  completed  December  31,  1915. 

Water  turned  down  High  Line  Canal  and  used  for  irrigation  April  17,  1916. 

High  Line  Canal  turned  over  to  water  users  April  24,  1916. 

Project  as  a  whole  91  per  cent  completed  June  30,  3916. 

IBBIGATION  FLAN. 

The  irrigation  plan  of  the  Strawberry  Valley  project  provides  for  the  storage 
of  water  in  a  reservoir  on  the  Strawberry  River ;  the  discharge  of  the  stored 
water  through  the  Strawberry  Tunnel,  approximately  3i  miles  long.  Into  Dia- 
mond Fork,  a  tributary  of  the  Spanish  Fork  River ;  and  the  diversion  of  water 
from  the  Spanish  Fork  River  into  canal  systems,  watering  lands  east  and  south 
of  Utah  Ijake,  in  Utah  County.  A  hydroelectric  plant  on  the  south  side  of  the 
river  supplies  power  for  construction  and  commercial  purposes.  Part  of  the 
power  developed  may  be  used  ultimately  for  pumping  water  for  irrigation  of 
high  lands  and  drainage  of  low  lands.  The  United  States  claims  all  waste, 
seepage,  unappropriated  spring  and  percolating  water  arising  within  the 
project,  and  purposes  to  use  such  water  in  connection  therewith. 

On  the  High  Line  unit,  where  an  area  of  25,000  acres,  the  greater  part  of 
which  at  present  has  no  water  right,  will  be  irrigated,  a  complete  canal  sys- 
tem will  be  constructed  by  the  United  States,  and  on  the  Spanish  Fork  and  I^ake 
Shore  units,  where  a  supplementary  supply  will  be  furnished  for  a  large  acreage, 
the  existing  canal  systems  will  be  used.  Any  necessary  enlargements  or  exten- 
sions will  be  made  by  the  water  users  comprising  the  various  cannl  com- 
panies, for  according  to  the  terms  of  the  contract  between  the  United  States 
and  the  canal  companies,  the  responsibility  of  the  United  States  ends  with  tlie 
delivery  of  the  water  at  the  heads  of  the  various  canals.  In  the  case  of  the 
Soldier  Fork,  Diamond  Fork,  and  Clinton  districts,  water  belonging  to  appro- 
priators  below  the  confluence  of  Diamond  Fork  with  the  Spanish  Fork  River 
is  used  by  persons  above  this  point,  and  an  equal  amount  of  water  is  released 
from  the  Strawberry  Reservoir  for  the  benefit  of  the  prior  appropriators.  The 
water  users  build  all  of  the  ditches  and  other  irrigation  structures  themselves. 

The  completed  features  of  the  Irrigation  plan  are :  Diversion  dam  on  Spanish 
Fork  River;  power  canal;  the  first  unit  of  the  hydroelectric  power  plant  on 
the  Spanish  Fork  River;  Strawberry  Tunnel,  through  the  rim  of  the  Great 
Basin ;  all  of  the  canal  system  on  the  High  Line  unit,  except  a  portion  of  the 
canals  and  laterals  irrigating  Goshen  Valley  and  the  land  between  the  west 
side  of  West  Mountain  and  Utah  Lake — and  the  following  features  in  connec- 
tion with  the  Strawberry  Reservoir :  Strawberry  Dam,'  Indian  Creek  Dike,  Indian 
Creek  and  Trail  Hollow  diversion  canals  and  appurtetiant  structures,  and  the 
East  Portal  permanent  camp.  In  connection  with  the  construction  of  these 
features  55  miles  of  wagon  road.  44  miles  of  telephone  lines,  and  49.5  miles  of 
high-tension  power-transmission  lines  have  been  built.  Power  from  the  Unlte<l 
States  Reclamation  Service  power  house  is  being  supplied  to  Payson,  Salem, 
and  Spanish  Fork  for  lighting  and  commercial  purposes.  The  United  States 
built  the  high-tension  lines  from  the  power  house  to  these  towns:  the  towns 
built  th^r  own  substations  and  distribution  lines. 

In  accordance  with  the  present  plans,  the  work  remaining  to  be  done  on  the 
project  consists  of  the  completion  of  the  High  Line  Canal  distribution  system  in 
Goshen  Valley  and  such  minor  structures  and  extensions  on  the  storage  works, 
power  canal,  and  that  portion  of  the  High  Line  Canal  and  distribution  system, 
now  nominally  completed,  as  may  be  found  necessary.  The  Mapleton  lateral  may 
be  constructed  in  ca.se  the  landowners  under  that  unit  sign  up  enough  land  to 
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warrant  the  expenditure.    It  is  improbable,  however,  that  this  will  be  done 
daring  the  coming  fiscal  year. 

No  construction  worlc  will  be  done  on  the  Spanish  Fork  or  Lake  Shore  units, 
as  the  contracts  with  the  canal  companies  on  these  units  proYide  that  the  water 
from  the  project  shall  be  delivered  to  the  head  of  the  several  existing  canals,  and 
the  companies  shall  deliver  it  from  this  point  to  the  land. 

SITHMABY  07  GENEBAL  DATA  70B  STBAWBEBBY  VALLEY 
PBOJECT  TO  JUNE  30,   1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 50, 000 

Public  land  withdrawn,  June  30, 1916 3,  500 

Private  land,  June  30,  1916 46, 500 

Acreage  service  could  have  supplied  season  of  1915 22,500 

Addition  in  fiscal  year  1916 14, 000 

Estimated  addition  in  fiscal  year,  1917 10, 000 

Estimated  acreage  service  can  supply  July  1,  1917 46, 600 

Acreage  actually  irrigated,  season  of  1915 7, 000 

Acreage  cropped  under  irrigation,  season  of  1915 7, 000 

Finances : 

Estimated  cost  of  completed  project $3,650,000.00 

Total  construction  cost  to  June  30, 1916 $3, 192, 949. 74 

Per  cent  complete,  June  30,  1916 91 

Appropriation  for  fiscal  year  1917,  totel $315,000.00 

Allotment  for  construction,  fiscal  year  1917 $232, 000. 00 

Estimated  per  cent  complete,  June  30, 1917 93. 90 

Announced  construction  charges  per  acre — 

High  Line  unit $80. 00 

Foot  Spanish  Fork  unit 90. 00 

Appropriation,  fiscal  year  1916 $303, 000. 00 

Increase  under  10  per  cent  provision  of  act 39, 300. 00 


Total  appropriation 432, 300. 00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation— 

Disbursements $358, 822. 74 

Transfers 19, 101. 72 

$377,924.46 

Registered  liabilities  chargeable  to  1916  ap- 
propriation       12, 231. 23 

Contract  obligations  wholly  covered  by  1916 

appropriation 29, 466. 48 

419, 622. 17 


Unencumbered  balance,  July  1,  1916 12, 677. 88 

Repayments : 

Ck)nstruction  charges--^ 

Accrued  to  June  30,  1916 20, 420. 76 

Collected  to  June  80^  1916 19, 828. 95 

Uncollected,  June  80,  1916 591, 81 


Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30, 1916 5, 441. 59 

Collected  to  June  80,  1916 5,352.03 

Uncollected,  June  80,  1916 89. 56 


Water  rental  charges — 

Accrued  to  June  80,  1916.™. 678. 00 

Collected  to  June  80, 1916 678. 00 


Digitized  by  VjOOQIC 


UTAH,  STBAWBERBY  VALLEY  PROJECT.  403 


Power  earnings — 

Accrued  to  June  30,  1916 $36,502.72 

Collected  to  June  30, 1916 35, 423. 92 

Uncollected,  June  30,  1916 1, 078. 80 

HISTOBY  OF  COKSTBUCTION  AND  ENGINEEBING  FBATUBES. 

STORAGE  WORK. 

Strawberry  Reservoir. — ^The  storage  works  of  the  Strawberry  Val- 
ley project  consist  of  the  Strawberry  Eeservoir  and  its  appurtenant 
structures — the  Strawberry  Dam,  Indian  Creek  Dike,  Indian  Creek 
and  Trail  Hollow  Diversion  Canals,  and  the  Strawberry  Tunnel. 

The  Strawberry  Dam  is  situated  in  the  canyon  of  the  Strawberry 
River,  just  below  the  Strawberry  Valley.  Indian  Creek  Dike  is  lo- 
cated in  the  saddle  between  the  Indian  Creek  and  Strawberry  Valleys, 
These  two  structures  close  the  only  two  openings  in  the  run  of  the 
Strawberry  Valley  and  thus  form  the  Strawberry  Reservoir,  with  a 
capacity  of  286,000  acre-feet  and  an  area  of  8,300  acres.  The  high- 
water  elevation  of  the  reservoir  is  7,558  feet  above  sea  level.  The 
top  of  the  dam  and  dike  is  11  feet  above  high-water  level,  or  at  an  ele- 
vation of  7,569  feet;  the  elevation  of  the  river  bed  at  the  Straw- 
berry Dam  is  7,497  feet  and  the  sill  of  the  intake  at  the  east  portal 
is  at  elevation  7,617. 

The  waters  of  Trail  Hollow,  Indian  Creek,  and  Horse  Creek  are 
diverted  from  their  natural  course  through  Indian  Creek  Valley  and 
are  carried  in  the  feeder  canals  around  the  end  of  Indian  Creek  Dike 
and  into  the  reservoir.  The  Strawberry  River  and  its  tributaries  iBow 
directly  into  the  reservoir.  An  outlet  to  the  reservoir  is  formed  by  the 
Strawberry  Tunnel  approximately  Sf  miles  long,  through  the"  rim 
of  the  great  basin. 

General  conditions. — Construction  camps  were  established  by  the 
Government  at  the  west  (or  outlet)  portal  and  east  (or  inlet)  portal 
of  Strawberry  Tunnel,  and  also  at  Strawberry  Dam,  as  these  fea- 
tures were  constructed  by  Government  forces.  Indian  Creek  Dike  and 
the  diversion  canals  were  built  by  contract  and  the  contractors  estab- 
lished camps  near  the  various  features  of  the  work. 

Diamond  Switch,  the  nearest  point  on  the  railroad,  is  28  miles 
from  west  portal,  29  miles  from  east  portal,  and  83  miles  from 
Strawberry  Dam,  and  lies  at  elevation  5,000.  The  elevation  of  the 
pass,  where  the  road  crosses  the  rim  of  the  Great  Basin  (between 
east  and  west  portals)  is  8,400  feet.  All  machinery  and  supplies  had 
to  be  hauled  from  Diamond  Switch  by  wagon. 

Owing  to  the  high  altitude,  the  construction  season  was  confined 
to  about  five  months  and  the  roads  were  nearly  impassable  at  times 
during  those  five  months.  These  two  items,  shortness  of  construc- 
tion season  and  difficulty  of  obtaining  material  and  supplies,  greatly 
handicapped  the  work  at  all  times.  Owing  to  the  extremely  cold 
weather  during  the  winter  it  was  necessary  to  thoroughly  waterproof 
all  concrete  structures. 

WAGON  ROADS. 

During  the  summer  and  fall  of  1906  a  wagon  road  30  miles  long, 
extending  from  Diamond  Swi^oh,  the  United  States  Reclamation 
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Service  shipping  point  on  the  Denver  &  Rio  Grande  Railway,  to 
both  portals  of  the  tunnel  was  constructed  by  Government  forces. 
The  road  follows  Diamond  Fork  Canyon  for  16  miles,  and  on  this 
section  a  great  deal  of  difScult  rockwork  was  necessary  that  increased 
the  cost  of  the  road  and  greatly  reduced  progress. 

Since  1910  approximately  25  miles  of  wagon  roads  have  been  built 
to  connect  the  various  features  under  construction  in  Strawbernr 
Valley.  A  road  was  built  from  Mile  Post  27  on  Diamond  Fork  Road, 
down  Horse  Creek  Canyon  to  Strawberry  Dam,  a  distance  of  6  miles. 
From  a  point  on  this  road  near  Indian  Creek  Dike  a  road  was  built 
around  the  end  of  the  reservoir  to  the  east  portal,  a  distance  of  ap- 
proximately 4i  miles.  This  road,  which  was  constructed  above  the 
high  water  level  of  the  reservoir,  was  necessary  because  the  old  road 
between  the  dam  and  east  portal  was  completely  submerged  when 
the  reservoir  was  filled  with  water. 

A  road  was  also  constructed  from  the  wasteway  bridge  at  Straw- 
berry Dam  to  a  point  on  the  Heber- Vernal  Road,  approximately  5 
miles  distant.  A  porticm  of  the  Heber- Vernal  Road,  approximately 
4  miles  long,  had  to  be  relocated  above  the  high-water  level.  The 
road  from  the  east  portal  alon^  the  west  side  of  Strawberry  Valley 
to  the  Heber- Vernal  Road  was  improved  by  a  little  grading  and  the 
construction  of  numerous  cross  culverts  and  bridges.  At  the  present 
time,  therefore,  it  is  possible  to  drive  completely  around  the  Straw- 
berry Reservoir.  The  road  is  used  by  the  traveling  public,  range 
rider,  gage  reader,  and  men  in  charge  of  the  operation  and  mainten- 
ance 01  the  structures  in  Strawberry  Valley. 

Certain  portions  of  Diamond  Fork  Road  below  the  west  portal 
were  relocated  at  higher  elevations,  as  the  old  road  was  destroyed 
by  the  storage  waters  from  the  Strawberry  Tunnel. 

Four  light  timber  truss  bridges  were  constructed  along  Diamond 
Fork  Road  at  points  where  small  bridges  were  made  impassable  by 
the  increased  now  of  Diamond  Fork.  Such  maintenance  work  has 
been  done  from  year  to  year  as  was  required  to  keep  the  road  in 
suitable  condition. 

TELEPHONE  AND  TRANSMISSION  LINES. 

A  telephone  line,  approximately  38  miles  in  length,  was  built  by 
contract  from  Spanish  Fork  to  the  east  portal  of  the  Strawberry 
Tunnel.  The  line  was  begun  in  June  and  completed  during  the  latter 
part  of  November,  1906. 

In  addition  to  the  main  telephone  line  from  Spanish  Fork,  several 
short  service  lines  have  been  constructed  by  Government  forces. 

A  power-transmission  line,  extending  from  the  power  house  in 
Spanish  Fork  Canyon  to  the  west  portal  of  Strawberry  Tunnel,  was 
constructed  by  contract  during  the  summer  of  1908.  The  location 
of  tile  line  and  the  engineering  work  were  begim  in  1907,  but  were 
stopped  when  work  was  suspended  at  the  tunnel  in  July  of  that  year. 
In  the  spring  of  1908  the  location  was  resumed  and  completed,  and 
a  contract  for  the  erection  of  the  line  was  entered  into  with  a  local 
contractor.  Construction  work  was  begun  April  1  and  the  line  was 
completed  September  1, 1908. 

During  October  and  November,  1909,  a  transmission  line,  3^  miles 
long,  was  constructed  from  the  power  house  to  Spanish  Fork  for  the 
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purpose  of  supplying  that  city  with  electric  current  for  lighting  and 
other  purposes. 

The  telephone  and  transmission  lines  were  extended  from  the  west 
portal  of  the  Strawberry  Tunnel,  a  distance  of  4  miles,  during  the 
fiscal  year  1911.  During  the  fiscal  year  1912  these  same  lines  were 
extended  from  the  east  portal  to  the  Strawberry  Dam  via  Indian 
Creek  Dike,  a  distance  of  T  miles.  The  object  of  extending  these  lines 
was  to  provide  communication  between  the  various  features  and  to 
furnish  power  for  the  operation  of  the  various  features  at  east  por- 
tal and  the  dam.  On  the  completion  of  Strawberry  Dam  the  trans- 
mission line  was  dismantled  between  that  feature  and  Diamond 
Switch.  The  telephone  line  to  east  portal  and  Strawberry  Dam  is 
now  used  in  connection  with  the  operation  and  maintenance  of  all 
structures  comprising  the  storage  works,  and  especially  the  regu- 
lation of  the  now  of  stored  water  through  the  tunnel  during  the 
irrigation  season. 

DIVERSION  DAM  AND  CANAL  HEADWORKS. 

Spanish  Fork  Dam  is  located  on  the  Spanish  Fork  River  and  was 
constructed  for  the  purpose  of  diverting  600  second- feet  of  water 
into  the  power  canal.  All  work  on  the  dam  was  done  by  Government 
forces  except  the  hauling  of  cement,  which  was  done  by  contract. 
The  dam  is  constructed  of  rubble  concrete,  is  16  feet  in  height  above 
the  bed  of  the  stream,  and  has  a  40- foot  overflow  weir,  with  two  sluice 
gates  5  feet  wide  by  10  feet  high.  Excavating  for  the  foundation 
of  the  dam  was  commenced  in  October,  1907,  and  the  concrete  work 
was  completed  July  1, 1908. 

The  intake  to  the  power  canal  was  constructed  at  one  end  of  the 
dam  on  a  hard,  blue  limestone  foundation.  The  water  enters  the  canal 
through  six  openings,  4^  feet  by  8  feet.  The  sills  of  these  openings 
are  2  feet  above  the  top  of  the  sluice  gates  so  that  onlv  the  top  or 
clearer  part  of  the  water  is  drawn  into  the  canal.  Before  it  enters 
the  canal  the  water  passes  at  slow  velocity;  through  a  double-com- 
partment sand  box  in  which  the  heavier  particles  of  silt  are  deposited. 
The  sediment  is  sluiced  from  the  bottom  of  the  sand  box  through 
seven  12-inch  round  valves.  This  arrangement  at  the  intake  is  made 
necessary  by  the  fact  that  Spanish  Fork  River  carries  a  heavy  load 
of  suspended  matter  when  at  high-water  stage. 

POWER  CANAL. 

The  power  canal  takes  500  second-feet  of  water  from  Spanish  Fork 
River  at  the  diversion  dam  and  conveys  it  3^  miles  along  the  foot  of 
the  mountains  to  the  intake  of  the  high-line  canal.  At  this  point  250 
second-feet  of  water  are  turned  into  the  high-line  canal,  60  second- 
feet  are  diverted  with  a  fall  of  127  feet  through  the  power  house  into 
the  Salem  Canal,  and  the  remaining  190  second-feet  are  diverted  with 
a  fall  of  166  feet  through  the  lower  power  house  into  Spanish  Fork 
Riv^r. 

Construction  of  the  power  canal  by  Government  forces  was  author- 
ized on  December  4, 1906 ;  work  was  begun  in  May,  1907,  and  pursued 
with  all  possible  diligence  until  October  1,  1907 ;  a  small  force  was 
employed  on  the  excavation  of  tunnel  No.  1  during  the^^inter.of 
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1907-8.  The  excavation  was  completed  and  the  concrete  work  com- 
menced in  the  spring  of  1908.  Water  was  first  turned  into  the  canal 
December  13  and  through  the  pressure  pipe  December  16j  1908. 

A  reenforced  concrete  aqueduct  extends  from  station  47+07  to 
station  54+57  on  the  power  canal.  It  is  750  feet  long,  and  the  align- 
ment contains  a  number  of  curves. 

Tunnel  No.  1  on  the  power  canal  is  800  feet  long  and  extends  from 
station  6  to  station  14,  the  alignment  being  straight.  The  tunnel  was 
excavated  to  a  10-foot  by  llj-foot  section,  the  dimensions  inside  the 
12-inch  concrete  lining  being  8  feet  by  7  feet,  with  an  arched  roof 
having  a  2J-foot  rise.  The  tunnel  has  a  capacity  of  500  second-feet, 
estimated  from  a  velocity  of  9  feet  per  second,  and  a  slope  of  1.6  feet 
in  1,000  feet. 

Excavation  was  commenced  on  the  tunnel  July  1,  1907,  and  com- 

Sleted  February  29,  1908,  and  the  lining  was  placed  in  May  and 
une,  1908. 

Timnel  No.  2  extends  from  station  725  on  the  power  canal  a  dis- 
tance of  705  feet,  its  alignment  having  curves  at  both  ends.  This 
tunnel  has  the  same  section  as  tunnel  No.  1  and  is  lined  throughout 
with  concrete  12  inches  thick.  Work  was  commenced  on  this  tunnel 
June  15  and  completed  October  9,  1907. 

At  the  end  of  the  power  canal  concrete  diversion  works  provide  a 
waste  weir  and  wastoway  channel,  an  intake  for  a  high-line  canal, 
and  a  power-house  intake.  These  structures  are  built  on  a  founda- 
tion composed  of  sandy,  silty  material,  and  the  concrete  is  heavily 
reenforced  throughout. 

Approximately  1,000  feet  of  the  power  canal  was  covered,  partly 
with  reinforced  concrete  arch  and  partly  with  reinforced  concrete 
slab  and  girder  coverings,  to  prevent  the  canal  from  being  filled  with 
rock  from  disintegrating  slopes  and  with  debris  from  numerous  snow- 
slides  that  occur  in  the  vicinity  of  Garfield  Canyon,  mile  1  on  the 
main  power  and  distribution  canal.  In  October  and  November,  1913, 
the  power  canal  was  cleaned  of  silt  and  d^ris. 

POWER  PLANT. 

A  hydroelectric  power  plant  in  Spanish  Fork  Canyon,  with  suffi- 
cient installation  to  develop  1,200  horsepower,  was  built  primarily  for 
the  purpose  of  furnishing  power  for  construction  purposes  on  the 
project. 

The  transmission  line  and  the  pressure  pipe  were  constructed  under 
contract.  The  remainder  of  the  installation  and  construction  was 
accomplished  by  Government  forces. 

The  excavation  for  the  power  house  was  commenced  May  19,  and 
finished  June  6,  1908. 

Concrete  work  was  commenced  June  17  and  finished  July  7, 1908. 

Work  on  the  power  plant  superstructure  was  commenced  July  17, 
and  the  main  part  of  tne  carpenter  work  was  finished  September  6, 
though  the  interior  was  not  completed  until  about  December  1, 1908. 

The  work  of  installation  was  begun  August  5,  when  the  main  gate 
valves  were  raised  into  position,  and  the  major  part  of  the  installa- 
tion was  completed  by  November  10,  although  a  small  amount  of  work 
was  in  progress  up  to  December  16, 1908. 
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Work  on  the  pressure  pipe  was  commenoed  September  1  and  com- 
pleted November  23, 1908. 

Water  was  first  turned  into  the  pressure  pipe  December  15,  1908. 
The  transmission  line  was  energized  for  the  first  time  on  January  7. 
1909,  when  the  motor-generator  set  at  the  substation  was  started  and 
run  for  about  two  hours,  and  on  January  8  the  air  compressor  was 
started.  On  January  15  the  operation  of  the  whole  power  system 
was  begun. 

During  1913  the  power  plant  was  completely  overhauled  and  such 
new  parts  added  as  were  necessary  to  place  the  plant  on  an  efficient 
basis. 

STRAWBERBT   TUNNEL. 

Strawberry  Tunnel  brings  water  from  the  Colorado  River  drainage 
basin  through  the  divide  into  the  Great  Basin.  It  pierces  the  moun- 
tains at  a  depth  of  1,400  feet,  has  a  total  length  of  19,897  feet,  and  is 
lined  throughout  with  concrete.  The  west  or  lower  portal  of  the 
tunnel  is  7,452  feet  and  the  east  portal  7,508  feet  above  sea  level.  The 
tunnel  has  a  capacity  of  600  second-feet;  a  slope  of  3  feet  in  1,000; 
and  a  section  excavated  9  feet  wide  by  10^  feet  high  but  with  dimen- 
sions inside  the  concrete  lining  of  7  feet  wide  by  6^  feet  high  on  the 
sides  with  an  arched  roof  havmg  a  2-foot  rise. 

Preliminary  investigation  of  the  location  of  the  tunnel  line  was 
made  during  the  summer  of  1905.  Proposals  to  be  opened  August 
30,  1906,  for  the  construction  of  the  tunnel  were  advertised  for,  but 
none  were  received,  and  the  work  of  excavation  from  both  portals  by 
Government  forces  was  authorized  by  the  Secretary  of  the  Interior. 

A  substantial  camp  was  constructed  at  the  west  portal  of  the 
tunnel  during  the  months  of  September,  October,  and  November, 
1906.  A  small  power  house  was  constructed  and  electric  drills  were 
installed  in  the  heading.  These  drills  were  furnished  with  power  by 
small  direct-current  motors  driven  by  gasoline  engines.  This  tem- 
porary installation  was  for  the  purpose  of  opening  up  the  tunnel  in 
order  that  the  nature  of  the  material  that  would  oe  encountered 
might  be  shown.  Work  was  continued  with  two  shifts  during  the 
winter  of  1906  and  1907,  fair  progress  being  made.  The  material 
encountered  in  the  heading  was  limestone  of  medimn  hardness  that 
disintegrated  slowly  on  exposure  to  the  air.  Timbering  sets  8  inches 
square,  placed  from  3  to  6  feet  on  centers  and  lagged  overhead,  were 
put  in  for  the  entire  distance  excavated.  On  July  20,  1907,  after 
1,565  feet  of  tunnel  had  been  excavated,  work  was  suspended  to 
await  the  development  of  electric  power,  and  the  camp  was  left  in 
the  care  of  two  watchmen. 

Nothing  more  was  done  on  this  feature  until  September  1,  1908, 
when  the  installation  of  a  power  plant  or  substation  to  be  used  in 
the  construction  of  the  tunnel  was  begun  at  the  lower  portal.  By 
December  9  a  well  equipped  modem,  electrically  operated  plant  had 
been  installed,  with  ample  power  to  supplv  compressed  air  for  drills 
in  the  heading  and  electric  current  for  lighting  and  power  purposes. 
Hie  work  at  tne  heading  was  resumed  on  December  9, 1908. 

The  excavation  of  the  tunnel  was  carried  on  during  succeeding 
years  until  the  bore  was  finally  completed  in  June,  1912.    In  driving 
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the  tunnel  the  material  encountered  varied  from  hard  limestone  to 
soft  sandstone  and  shale.  The  sandstone  and  shale  for  the  most  part 
carried  considerable  water  and  disintegrated  rapidly  when  exposed 
to  air.  This  condition  made  it  necessary  to  timber  the  tunnel  very 
carefully  in  order  to  protect  the  workmen.  During  the  latter  part 
of  December,  1910,  a  flow  of  approximately  7  second-feet  of 
water  was  encountered  near  station  105-f-OO.  This  flow  continued 
throughout  the  construction  of  the  tunnel  and  greatly  increased  both 
the  work  and  cost  of  driving.  In  all,  approximately  70,000  cubic 
yards  of  material  were  excavated  in  driving  the  tunnel. 

During  the  summer  of  1910  a  crushing  and  concrete-mixing  plant 
was  installed  near  the  mouth  of  the  tunnel,  and  in  October  of  the 
same  year  the  work  of  lining  the  tunnel  with  concrete  was  com- 
menced. This  work  was  carried  on  continuously  until  completed  in 
November,  1912.  In  all,  approximately  25,000  cubic  yards  of  con- 
crete were  placed  in  the  tunnel  lining. 

An  appropriate  portal  was  constructed  of  concrete  at  the  western 
extremity  or  the  tunnel  and  at  a  point  approximately  150  feet  from 
this  structure  a  reinforced  concrete  barrier  weir  was  built.  The 
object  of  this  weir  was  to  prevent  the  cutting  back  of  the  rock  and 
undermining  of  the  tunnel  proper.  This  weir  also  enables  the  water 
from  Strawberry  Tunnel  to  be  measured  accurately  up  to  a  discharge 
of  200  second- feet.  For  the  purpose  of  measuring  larger  quantities 
of  water  a  reinforced  concrete  measuring  flume  20  feet  wide  and  150 
feet  long  has  been  constructed  at  a  point  2  miles  below  the  west 
portal  of  the  tunnel.  On  the  completion  of  the  Strawberry  Tunnel 
all  camp  buildings  at  the  west  portal  were  sold  to  private  parties, 
who  now  use  the  camp  as  a  summer  resort. 

East  portal. — The  work  on  this  feature  was  started  in  October, 
1911,  and  carried  on  by  three  shifts  until  June  20,  1912,  when  the 
two  headings  met.  A  construction  plant  consisting  of  substation 
and  blacksmith,  carpenter,  and  machine  shops,  was  established  and 
equipped  with  all  necessary  tools  and  machinery.  The  necessary 
camp  buildings  were  also  built  and  furnished. 

In  connection  with  the  inlet  work  of  the  Strawberry  Tunnel,  a 
shaft  was  made  at  station  182+00  extending  from  the  tunnel  to 
the  ground  surface  above  maximum  high  water.  At  the  foot  of 
the  shaft  two  3  by  5  feet  gates  were  installed  for  delivery  of  water 
at  minimum  level  of  the  reservoir  and  two  additional  gates  to  be 
used  in  case  of  emergency.  Two  other  gates  were  installed  in  the 
shaft  at  higher  elevations  for  delivery  or  water  at  various  heights 
of  the  reservoir. 

The  mechanism  for  operating  these  gates  is  contained  in  a  rein- 
forced concrete  gatehouse  situated  at  the  top  of  the  shaft.  The 
mechanism  can  be  operated  either  by  means  of  a  hydraulic  turbine 
located  near  the  bottom  of  the  tunnel,  or  by  a  hand  power  winch 
in  the  gatehouse.  The  intake  to  the  tunnel,  a  reinforced  concrete 
structure  consisting  of  rack  bars  supported  bv  a  system  of  columns 
and  beams,  is  situated  1,600  feet  from  the  shaft,  or  at  station  198+00 
and  at  elevation  7,517. 

The  actual  tunnel  excavation  extended  900  feet  beyond  the  shaft, 
or  to  station  191+00  and  from  that  point  to  the  intake,  a  circular 
reinforced  concrete  "  cut  and  cover  "  section  was  constructed. 
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Beyond  the  intake  structure  there  is  an  earth  channel  1,300  feet 
long,  which  enables  water  to  be  withdrawn  from  the  reservoir  to 
elevation  7,517. 

After  the  completion  of  the  Strawberry  Tunnel  and  the  inlet 
works,  it  was  necessary  to  construct  a  permanent  camp  for  the  two 
men  who  are  stationed  at  the  east  portal  for  the  entire  year  for  the 
purpose  of  taking  care  of  all  the  structures  in  the  vicinity  of  the 
storage  works.  Two  4-room  cottages  were  constructed  of  concrete 
and  cement  and  plaster,  and  wooden  buildings  from  the  old  con- 
struction camp  were  used  as  warehouses,  stables,  etc.  The  10-acre 
tract  of  land  on  which  these  buildings  stand  was  fenced,  and  a  pipe 
line  was  run  to  a  neighboring  spring  to  provide  water.  Some  grad- 
ing was  done  adjacent  to  the  buildings  and  the  entire  camp  made 
suitable  for  the  operation  and  maintenance  of  all  structures  con- 
nected with  the  storage  works. 

The  Strawberrv  Tunnel,  as  finally  completed,  is  19,897  feet  long, 
has  a  slope  of  3  feet  per  thousand,  is  concrete  lined  throughout,  and 
has  a  rated  capacity  of  600  second-feet.  Water  was  first  turned 
through  the  tunnel  (for  a  few  hours  only)  on  September  13,  1912, 
and  water  from  the  reservoir  was  first  used  for  irrigation  purposes  on 
June  27,  1915.  Approximately  3  miles  of  the  tunnel  were  driven 
from  the  west  end  and  one-half  mile  from  the  east  end. 

STRAWBERRY  DAM. 

Work  on  this  feature  was  begun  on  June  18, 1911.  The  dam  site 
was  first  stripped,  and  a  sluicing  tunnel  built  around  the  north  end  of 
the  dam  to  divert  the  river  during  the  construction  of  the  earth  em- 
bankment. Camp  buildings,  storehouses,  and  bams  were  erected. 
A  rock-crushing  and  concrete-mixing  plant  was  installed  and  a  cable- 
way  built  for  transporting  rock  and  concrete  between  the  plant  and 
various  features  of  the  work.  A  water  system  was  put  in  for  camp 
and  construction  purposes.  The  , dam  is  earth  filled,  72  feet  high 
above  the  original  stream  bed,  with  a  reinforced-concrete  core  wall 
extending  69  feet  above  the  stream  bed  and  from  10  to  25  feet  into 
bedrock. 

The  upstream  slope  is  three  to  one  and  is  protected  by  24  inches  of 
crushed  stone,  overlaid  by  12  inches  of  rock  paving.  The  down- 
stream slope  is  two  to  one  and  is  protected  with  a  layer  of  crushed 
rock  extending  to  within  20  feet  of  the  top  of  the  dam.  The  crest  of 
the  dam  is  21  feet  wide,  protected  on  the  water  side  by  a  4- foot  berm. 

Around  the  north  end  of  the  dam  is  a  sluicing  tunnel  at  the  eleva- 
tion of  the  river  bed.  The  flow  through  this  tunnel  is  controlled  by 
means  of  two  4  by  6  foot  gates,* operated  through  a  shaft  extending  to 
the  ground  surface  above  maximum  hi^h  water  and  driven  by  means 
of  a  norse  whim.  A  60-foot  spillwav  with  crest  at  elevation  7,558  has 
been  provided  at  the  north  end  of  the  dam.  The  water  from  the  res- 
ervoir discharges  over  this  spillway  and  is  conveyed  through  a  con- 
crete-lined wasteway  to  a  point  550  feet  beyond  the  dam. 

A  four-span  reinforced-concrete  bridge  was  constructed  across  the 
wasteway  to  permit  public  travel  across  the  top  of  the  dam.  The 
Strawberry  dam  is  600  feet  long,  72  feet  high,  and  contains  approxi- 
mately 110,000  cubic  yards  of  material.  Construction  work,  except 
for  the  lining  of  the  wasteway,  was  completed  ^i  ^pteji^ber.  1913.|^ 
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INDIAN    CREEK   DIKE. 

The  type  of  construction  at  Indian  Creek  Dike  was  similar  in  all 
respects  to  that  employed  at  the  Strawberry  Dam.  During  the  exca- 
vation of  the  core-wall  trench  a  bed  of  quicksand  was  encountered 
which  necessitated  the  use  of  sheet  piling  driven  to  a  depth  of  from 
15  to  20  feet  to  provide  suitable  foundation  for  the  core  .wall.  The 
dike,  as  completed,  is  1,310  feet  long,  37  feet  maximum  height,  and 
contains  approximately  100,000  cubic  yards  of  material.  The  con- 
struction work,  which  was  done  by  contract,  was  commenced  in  July, 
1911,  and  completed  in  September,  1912. 

INDIAN  CREEK  AND  TRAIL  HOLLOW  FEEDER  CANALS. 

Indian  Creek  Canal  diverts  the  water  of  Indian  Creek  from  a 
point  in  Indian  Creek  Valley  around  the  end  of  Indian  Creek  Dike 
into  the  Strawberry  Reservoir.  It  is  2  miles  long,  has  a  bottom 
width  of  22  feet,  a  capacity  of  760  second-feet,  and  is  unlined.  At 
the  point  of  diversion  there  is  a  concrete  structure  providing  inlet 
gates,  sluice  gates,  and  spillway  so  that  the  water  of  Indian  Creek 
may  be  diverted  into  the  canal  or  allowed  to  follow  its  original 
channel,  as  desired. 

At  the  point  of  discharge  into  the  reservoir,  there  is  a  concrete 
notch  drop  and  lined  chute  to  guard  against  all  erosion  and  possi- 
bility of  ultimate  damage  to  the  Indian  Creek  Dike.  Two  wooden 
truss  bridges  span  the  canal  at  points  where  it  is  intersected  by 
roads. 

Trail  Hollow  Canal  diverts  the  water  of  Trail  Hollow  Creek 
into  Indian  Creek  above  the  diversion  point  of  Indian  Creek.  The 
canal  is  4  miles  long,  has  a  bottom  width  of  12  feet,  a  capacity  of 
126  second-feet,  and  is  unlined.  At  the  point  of  diversion  there  is 
a  concrete  structure  providing  inlet  gates,  sluice  gates,  and  spillway ; 
no  special  structure  is  necessary  at  the  point  of  discharge  into  Indian 
Creek.    The  canal  is  spanned  by  3  reinforced  concrete  bridges. 

Owin^  to  the  small  discharge  of  Trail  Hollow  Creek  dunng  the. 
winter,  it  is  necessary  to  turn  the  water  out  of  the  canal  and  then 
shovel  the  accumulated  snow  and  ice  from  the  canal  before  the 
spring  run  off.    Indian  Creek  Canal  requires  no  special  maintenance. 

Work  on  the  canals  was  done  by  contract.  It  was  started  in  Sep- 
tember 1911  and  completed  in  November  1912.  A  small  amount  of 
trimming  and  other  work  was  done  by  Government  forces  during 
the  summer  of  1913. 

CONSTBirCTION  DITBIKG  FISCAL  TEAS. 

High  Line  Canal  and  lateral  system. — All  work  on  the  High 
Line  Canal  and  lateral  system  which  was  started  during  the  fiscal 
year  1915  was  completed  about  the  middle  of  the  fiscal  year.  The 
main  High  Line  Canal  (divisions  1  to  4  inclusive)  is  17.6  miles  long, 
of  which  9.5  miles  are  unlined  earth  canal,  6.8  miles  concrete  lined, 
and  the  remaining  1.8  miles  concrete  flumes  or  covered  conduits! 
wooden  flumes,  and  one  short  tunnel.  The  capacity  of  the  canal 
varies  from  800  second-feet  at  the  upper  end  to  150  second-feet  at 
the  lower  end    About  150  structures,  most  of  them  of  ^.ranforced 
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concrete,  were  built  in  connection  with  the  High  Line  Canal.  These 
structures  include  bridges,  culverts,  turnouts,  checks,  flumes,  covered 
conduits,  siphons,  spillways,  cross-drainage  siphons,  etc. 

The  capacities  of  the  various  laterals  and  sublaterids  varv  from 
6  to  70  second-feet.  The  total  len^h  of  all  laterals  and  sublaterals 
constructed  to  date  is  about  43  miles,  37  miles  of  which  are  con- 
crete lined.  About  750  reinforced  concrete  structures  were  built 
in  connection  with  this  lateral  system.  The  average  total  force 
employed  by  the  contractors  on  the  9  divisions  was  about  600  men 
and  275  head  of  stock;  the  Government  force,  including  engineers 
and  inspectors,  comprised  about  125  men  and  30  horses. 

Bids  for  the  construction  of  the  remainder  of  the  lateral  system, 
division  10,  consisting  of  24  miles  of  concrete-lined  laterals  and  sub- 
laterak  along  the  west  side  of  West  Mountain  and  in  Goshen  Valley 
have  been  opened,  and  it  is  expected  that  the  work  will  be  completed 
during  the  nrst  half  of  the  fiscal  year  1917. 

POWEB  PTtAWT,  POWEB  CAHAL,  AND  TBAKSmSSIOK  LINES. 

These  features  were  operated  practically  without  interruption, 
and  power  was  supplied  under  contract  to  JPayson,  Salem,'  Spanish 
Fork,  and  a  few  isolated  persons.  The  load  on  the  plant  has  been 
rather  light  during  the  year,  owing  to  the  fact  that  no  other  sales  of 
power  were  considered  desirable  until  after  the  irrigation  water  that 
has  been  developed  by  the  project  has  been  disposed  of,  and  it  is 
known  what  quantity  of  water  from  storage  can  be  used  in  the  de- 
velopment of  power. 

OPEBATION  AND  HAINTENANCE. 

The  several  complete  features  in  the  vicinity  of  the  storage  works 
and  the  power  canal  were  operated  without  any  unusual  trouble,  one 
ditch  rider  and  one  gate  tender  taking  care  of  the  storage  works  and 
one  ditch  rider  taking  care  of  the  Spanish  Fork  Diversion  Dam  and 
power  canal. 

A  total  of  8,900  acres  was  irrigated  during  the  season  of  1915.  This 
acreage  was  divided  into  about  455  parcels,  or  ^^  farm  units,"  each 
unit  generally  representing  a  farmer  and  his  family.  All  of  the  land 
irrigated  was  under  the  Lake  Shore  and  Spanish  Fork  units  and  the 
Clinton  District;  no  stored  water  was  delivered  to  the  High  Line 
Canal  for  irrigation  purposes  during  the  season  of  1915. 

The  High  Lme  Canal  was  turned  over  to  the  water  users  on  April 
24,  1916,  and  on  June  80.  1916,  there  were  approved  water-ri^ht 
applications  as  follows:  High  Line  unit,  442  applications  covenng 
16,506.84  acres  at  2  acre-feet  each,  a  total  of  33,013.68  acre-feet;  Span- 
ish Fork  unit,  375  applications  covering  6,183.60  acres  at  i,  1,  1^, 
or  2  acre-feet,  a  total  of  7,185.97  acre-feet;  Lake  Shore  unit,  93  appli- 
cations covering  1,842.28  acres  at  i,  1,  1^,  or  2  acre- feet,  a  total  of 
1,858.85  acre-feet;  Clinton,*  Soldier  Fork,*  and  Diamond  Fork*  dis- 
tricts, 869.4  acre-feet,  making  a  total  of  42,927.90  acre- feet  of  water 
which  will  be  delivered  by  we  tjnited  States  during  the  season  of 
1916. 


*  Not  approved  July  1,  1916,  Imt  water  wUl  be  dellTered,  aa  aU  neeeeaary  diargea  have 
-  paWf  by  appUcanta.  ^  n^r^n] o 
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By  the  terms  of  the  contracts  with  the  various  canal  companies 
the  United  States  delivers  the  water  at  the  heads  of  the  various  canals 
and  is  not  further  concerned  with  its  delivery.  Each  canal  has  its 
own  water  master  and  ditch  riders  who  are  responsible  for  the  dis- 
tribution of  the  water  to  the  individual  water  users. 

On  June  30,  1916,  there  were  228,000  acre-feet  of  water  available 
in  the  Strawberry  Reservoir. 

SIJBVEYS  AND  imTESTIOATIONS. 

Hydrographic  work  was  carried  on  for  the  purpose  of  keeping  up 
the  record  of  the  flow  of  all  streams  that  in  any  way  are  connected 
with  the  water  supply  for  the  project.  Fifty  gauging  stations  were 
maintained  and  approximately  300  meter  measurements  made.  Dur- 
ing the  irrigating  season  one  hydrographer  was  stationed  at  the 
Strawberry  Tunnel  to  regulate  and  keep  a  record  of  the  flow  through 
the  tunnel.  The  general  hydrographer  kept  a  careful  record  of  the 
amount  of  water  delivered  to  the  various  canal  companies. 

All  necessary  engineering  work,  both  field  and  office,  in  connection 
with  the  construction  of  the  High  Line  Canal  and  distribution 
system  was  done  as  required.  Plans  and  specifications  for  division 
10  were  prepared  and  printed.  Many  new  water-right  applications, 
and  transfers  of  old  applications,  were  received,  and  on  these  all 
necessary  engineering  and  legal  work  was  done.  The  farm-unit 
plats  for  the  High  Line,  Lake  Shore,  and  Spanish  Fort  units  were 
prepared  and  printed. 

WATEB  XnSEBS'  ASSOCIATION. 

During  the  past  year  negotiations  have  been  carried  on  with  all 
the  units  and  districts  on  the  project  with  the  result  that  contracts 
have  been  concluded  and  water  is  being  supplied  to  all  except  the 
M^leton  unit. 

High  Lme  umt — On  this  unit  water-right  applications  have  been 
accepted  and  placed  of  record  covering  approximately  16,500  acres 
of  irrigable  land.  The  main  canal  and  lateral  system  for  supplying 
water  to  the  entire  acreage  signed  up  was  completed  during  the 
latter  part  of  the  calendar  year  1915  and  delivery  of  irrigation 
water  was  commenced  during  the  latter  part  of  April,  1916.  This 
unit  was  opened  under  public  notice  issued  May  13, 1916. 

In  accordance  with  article  7  of  the  water-right  application,  the 
water  users  under  the  High  Line  unit  have  formed  an  organization 
and  incorporated  under  the  laws  of  the  State  for  the  purpose  of 
oi)erating  and  maintaining  the  canal  and  lateral  system  and  dis- 
tributing water  on  the  High  Line  unit  at  their  own  expense.  This 
organization  is  known  as  ttie  Strawberry  High  Line  Canal  Co.,  and 
on  April  7,  1916,  the  following  contract  was  entered  into  by  this 
company,  under  which  they  took  over  the  operation  and  maintenance 
of  the  High  Line  unit : 

Febbuast  19,  1916. 

This  agreement  made  AprU  7,  1916,  in  pursuance  of  the  act  of  CJongress  of 
June  17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supplementary 
thereto,  between  the  United  States  of  America,  its  successors  and  assigns,  by 
J.  L.  Lytel,  project  manager.  United  States  Reclamation  Service,  subject  to  the 
approval  of  the  comptroller  or  Director  of  the  Reclamation  Service,  and  Straw- 
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berry  High  Line  Canal  Ck>mpany,  a  corporation  duly  organized  under  the  laws 
of  the  State  of  Utah,  with  its  principal  place  of  business  at  Payson,  Utah,  here- 
inafter styled  the  **  Company,"  its  successors  and  assigns,  witnesseth : 

Whereas  the  United  States,  in  pursuance  of  the  reclamation  law,  has  con< 
structed  canals  and  laterals  for  the  irrigation  of  lands  within  the  High  Line 
unit  of  the  Strawberry  Valley  project,  the  boundaries  of  said  High  Line  unit 
being  shown  on  the  map  attached  hereto  and  made  a  part  hereof ; 

And  whereas  the  landowners  within  the  said  High  Line  unit,  in  contracting 
with  the  United  States  for  a  water  right  for  their  respective  lands,  agree  to 
operate  and  maintain  the  canals,  laterals,  and  irrigation  structures  of  the  High 
Line  unit  as  constructed  by  the  United  States  at  their  own  expense  and  under 
their  own  form  of  organization ; 

And  whereas  the  Company  has  been  formed  for  so  operating  and  maintain- 
ing the  High  Line  unit,  the  stockholders  of  the  Company  being  owners  of  land 
within  the  said  High  Line  unit ; 

Now,  therefore,  in  consideration  of  the  premises,  it  is  agreed : 

1.  The  United  States  will  on  April  20,  1916,  deliver  to  the  Company  posses- 
sion of  the  canals,  laterals,  irrigation  structures  and  appurtenances  of  the  said 
High  Line  unit  as  shown  on  the  map  attached  hereto  and  made  a  part  hereof. 
Such  possession  of  the  Company  is  to  extend  no  further  than  may  be  necessary 
to  enable  the  Company  to  operate  and  maintain  said  High  Line  unit  in  accord- 
ance with  the  terms  of  this  contract. 

2.  The  Company  hereby  accepts  such  possession  of  said  canals,  laterals,  irri- 
gation structures  and  appurtenances,  and  further  agrees  to  operate  and  main- 
tain them  in  such  a  manner  that  they  shall  be  at  all  times  in  good  order  and 
working  condition,  and  shall  enforce  at  all  times  rules  for  their  operation  and 
upkeep,  satisfactory  to  the  Secretary  of  the  Interior. 

3.  The  Company  v^l  keep  a  careful  and  accurate  record  of  all  water  received, 
carried,  and  distributed  through  the  High  Line  Canal  system.  The  Company 
will  also  keep  a  reasonably  accurate  record  of  the  crops  raised  on  the  unit, 
and  also  a  modern  set  of  books  showing  all  financial  transactions  of  the  Com- 
pany. The  Company  may,  so  far  as  the  United  States  is  concerned,  refuse  the 
delivery  of  water  to  any  stockholder  of  the  company  who  is  in  default  in  the 
payment  of  assessments  or  other  charges  due  the  Ck>mpany  or  who  refuses  to 
comply  with  reasonable  regulations  of  the  Company  that  have  been  approved 
by  the  Secretary  of  the  Interior. 

4.  The  Company  will  deliver  to  all  landowners  of  the  High  Line  unit  who  are 
stockholders  of  the  Company  the  water  supply  which  the  said  landowners  are 
entitled  to  receive  (a)  under  the  regulations  of  the  Company  approved  by  the 
Secretary  of  the  Interior,  and  (b)  under  existing  Government  water-right  appli- 
cations and  public  notices  and  the  water-right  applications  hereafter  made  and 
public  notices  hereafter  Issued  under  the  provisions  of  the  reclamation  laws. 
Deliveries  made  by  the  Company  will  be  in  accordance  with  such  water-right 
applications  and  public  notices  and  not  otherwise.  The  Company  will  use  all 
reasonable  diligence  to  secure  an  economical  use  of  water  so  delfvered  to  its 
stockholders.  But  there  is  reserved  the  right  to  the  United  States  to  secure 
proper  deliveries  of  water  to  each  individual  water-right  applicant  at  the  expense 
of  the  water  users  of  said  High  Line  unit  in  case  the  Company  falls  to  provide 
for  proper  distribution. 

5.  The  Company  shall  perform  promptly  any  and  all  repairs  which  the  officer 
of  the  United  States  Reclamation  Service  having  supervision  over  the  Straw- 
berry Valley  project  shall  deem  necessary  for  the  proper  operation  and  main- 
tenance of  the  said  canal  system  and  the  canal  system  shall  be  inspected  from 
time  to  time  as  the  chief  engineer  of  the  Reclamation  Service  shall  deem  neces- 
sary, such  inspection  to  be  made  by  some  competent  engineer  designated  for  that 
purpose  by  the  said  oflflcer.  The  cost  of  this  Inspection  will  be  charged  te  the 
water  users  and  paid  to  the  United  States  in  the  same  manner  and  at  the  same 
time  as  the  other  charges  paid  by  the  water  users.  In  case  of  failure  of  the 
Company  to  make  any  repairs  deemed  necessary  by  the  said  ofllcer  in  charge, 
then  he  shall  have  the  power  to  cause  such  work  to  be  done  and  charge  the 
expense  thereof  to  the  water  users.  In  case  the  canal,  due  to  any  cause  what- 
ever, is  found  to  be  in  a  condition  unfit  to  carry  water,  the  inspecting  oflicer  may 
order  the  water  turned  out  of  the  canal  until  such  time  as  the  canal  is  put  in 
proper  condition  for  service.  The  United  States  does  not  assume  any  liability 
for  injury  of  or  damage  to  any  person  or  property  incident  to  the  operation  of  the 
High  Line  Canal,  laterals,  irrigation  .structures,  and  appurtenances  by  the 
Company.  ^  ^ 
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a  The  water  for  the  High  Line  unit  will  be  delivered  in  the  head  of  the  High 
Line  Canal,  which  is  located  in  the  southeast  quarter  of  section  88,  township  8 
south,  range  8  east,  daring  the  irrigation  season  of  May  Ist  to  October  1st  of 
each  year  in  accordance  with  the  terms  of  existing  contracts  and  public  notices 
and  future  contracts  and  public  notices.  No  water  will  be  carried  in  the  High 
Line  Canal  system  during  the  period  from  November  1st  to  March  31st,  inclu- 
sive, without  the  written  permission  of  the  chief  engineer  of  the  United  States 
Reclamation  Service  first  obtained. 

7.  The  United  States  shall  not  be  liable  for  failure  to  supply  water  under  this 
contract  caused  by  hostile*  diversion,  unusual  drought,  interruption  of  service 
made  necessary  by  repairs,  damages  caused  by  floods,  unlawful  acts,  or  unavoid- 
able accidents. 

8.  The  canal  system  has  been  constructed  for  the  purpose  of  carrying  water 
that  has  been  purchased  from  the  United  States  Reclamation  Service,  by  liie 
landowners  on  the  High  Line  unit,  and  shall  not  be  used  by  the  Company  for 
carrying  water  from  any  other  source  unless  written  permission  is  secured  from 
the  United  States. 

9.  The  Company  shall  be  responsible  for  all  property  and  equipment  turned 
over  to  it  In  connection  with  the  operation  of  the  canal  system  of  the  High  Line 
unit,  and  anjr  damage  to  property  of  loss  ot  equipment  while  in  its  possession 
shall  be  paid  by  the  Company  to  the  United  States  upon  demand  from  the  proper 
officer  of  the  United  States. 

fO.  In  accordance  with  the  terms  of  this  contract  the  United  States  will  de- 
liver water  for  the  High  Line  unit  into  the  head  of  the  High  Line  Canal,  such 
water  being  taken  from  the  supply  of  the  Government  Strawberry  Valley  pro- 
ject. Inasmuch  as  it  requires  from  fifteen  to  twenty  hours  for  stored  water 
to  flow  from  the  Strawberry  Reservoir  to  the  intake  of  the  High  Line  Canal, 
a  considerable  amount  of  water  will  be  in  transit  at  all  times  when  stored 
water  is  being  used  on  the  lands  of  the  High  Line  unit,  and  the  Company  will 
therefore  when  such  stored  water  is  being  delivered,  notify  the  United  States 
at  least  twenty-four  hours  in  advance  of  the  time  it  wishes  water  turned  oif. 
In  case  it  becomes  necessary  to  turn  the  water  out  of  the  canal  without  pre- 
vious notice  to  the  United  States,  the  loss  of  the  water  that  is  in  transit  be- 
tween the  reservoir  and  the  head  of  the  High  Line  Canal  shall  be  borne  by  the 
canal  company,  exc^t  in  cases  where  the  shutting  off  of  the  water  is  due  to 
causes  over  which  the  Company  has  no  control,  in  which  case  the  loss  shall 
be  borne  equally  by  the  United  States  and  the  Company. 

11.  The  Company  shall  furnish  bond  in  the  penal  sum  of  $20,000,  condi- 
tioned upon  the  faithful  performance  by  the  Company  of  all  covenants  and 
stipulations  in  the  contract,  and  the  sureties  on  such  bond  shall  be  liable  up 
to  the  full  amount  of  the  bond  to  reimburse  the  United  States  for  any  loss, 
liability,  or  damage  resulting  to  the  United  States  by  reason  of  the  failure  of  the 
Company  to  discharge  any  obligations  devolving  upon  it  under  or  by  virtue  of  this 
contract  If,  during  the  continuance  of  the  contract,  any  of  the  sureties  in  the 
opinion  of  the  comptroller  become  irresponsible,  additional  sureties  shall  be 
famished  to  the  satisfaction  of  the  United  States. 

12.  This  contract  may  at  the  option  of  the  Secretary  of  the  Interior  be  termi- 
nated at  any  time  upon  giving  six  months  written  notice  to  the  Company. 

13.  No  Member  of  or  Delegate  to  Congress,  or  Resident  Commissioner,  after 
his  election  or  appointment  or  either  before  or  after  he  has  quallfled  and  during 
his  continuance  in  office,  and  no  officer,  agent  or  employee  of  the  Government, 
shall  be  admitted  to  any  share  or  part  of  this  contract  or  agreement,  or  to  any 
benefit  to  arise  thereupon.  Nothing  however,  herein  contained  shall  be  con- 
strued to  extend  to  any  Incorporated  company,  where  such  contract  or  agree- 
ment is  made  for  the  general  benefit  of  such  incorporation  or  company,  as  pro- 
vided in  section  116,  of  the  act  of  Congress  approved  March  4,  1909  (35  Stat., 
1109). 

In  testimony  whereof  the  parties  hereto  have  signed  their  names  this  seventh 
day  of  April,  1916,  the  Company  acting  in  pursuance  of  a  duly  adopted  resolu- 
tion of  its  board  of  directors,  certified  copy  of  which  is  attached. 

UiOTED  States  of  Amebiga, 
By  J.  L.  Lytel,  Project  Manager. 
[SEAL.]  Strawbebbt  Hioh  Linb  Canal  CoicPAirr, 

By  Jonathan  S.  Paige,  Jr.,  Pretident, 
Justin.  A.  Loveless,  IU  Secretary, 
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AITIDATIT  OF  DISXNTKBBSTKDNSflS. 

State  of  Utah,  county  of  Utah,  8$: 

I  do  solemnly  swear  (or  afllrin)  that  the  copy  of  contract  hereto  annexed  is 
an  exact  copy  of  a  contract  made  by  me,  personally,  with  Strawberry  EUgh 
Line  Canal  Company,  that  I  made  the  same  fairly  without  any  benefit  or 
advantage  to  myself,  or  allowing  any  such  benefit  or  advantage  corruptly  to 
the  said  Strawberry  High  Line  Canal  Company  or  to  any  other  person  or  per- 
sons; and  that  the  papers  accompanying  include  all  those  relating  to  the  said 
contract,  as  required  by  the  statute  in  such  case  made  and  provided. 

J.  L.  Lttel, 
Project  Mimager,  U,  S.  B,  8. 

Subscribed  and  sworn  to  before  me  at  Provo»  Utah,  this  21st  day  of  April* 
A.  D.  1910. 

[sxAL.]  Jno.  L.  Skgaix, 

Notary  Public 
My  commission  expires  May  22,  1918. 

On  motion  of  Director  Charles  H.  White,  duly  seconded,  and  car- 
ried by  unanimous  vote,  the  following  resolution  was  adopted. 

Whereas  the  Strawberry  High  Line  Canal  Co.  has  been  organized  for 
the  purpose  (among  others)  of  receiving  from  the  United  States  the 
canal  known  as  the  High  Line  Canal  of  the  Strawberry  Valley  project,  to- 
gether with  the  lateral  and  sublateral  ditches,  headgates,  appliances  and  ap- 
purtenances connected  therewith;  and  also  of  receiving  and  distributing 
through  said  canal  the  water  belonging  to  the  stockholders  of  said  company 
in  accordance  with  the  laws  of  Congress  relating  thereto ;  and 
Whereas  a  contract  has  been  prepared,  and  is  now  presented  to  this  company 
by  the  representatives  of  the  United  States,  which  provides  for  the  formal 
acceptance  by  the  company  of  the  said  canal  and  the  responsibilities  as 
therein  set  forth  in  detail ;  Now,  therefore,  be  it 

Resolved  by  the  board  of  directors  of  the  Strawberry  High  Line  Canal 
Co.,  That  the  president  and  secretary  be,  and  they  are  hereby,  authorized  and 
instructed  to  execute  and  deliver  said  contract  and  to  take  all  steps  necessary 
to  carry  into  effect  the  provisions  of  said  laws  of  Congress,  in  so  far  as  the  same 
relate  in  any  manner  to  the  acceptance  of  the  said  contract  or  any  of  its  re- 
sponsibUlties    ♦    ♦    ♦. 

I,  Justin  A.  Loveless,  Secretary  of  the  Strawberry  High  Line  Canal  Co.,  do 
hereby  certify  and  declare  that  the  above  Is  a  full,  true,  and  correct  copy  of  a 
resolution  adopted  by  the  board  of  directors  of  said  Strawberry  High  Line 
Canal  Co.,  at  a  meeting  of  said  board,  held  at  Payson,  Utah,  on  April  7,  1916. 
[BXAL.]  Justin  A.  Loveless,  Secretary. 

As  the  reclamation-extension  act  was  passed  after  the  water-right 
application  for  this  unit  was  approved  oy  the  secretary  during  the 
latter  part  of  1914,  a  new  form  of  water-right  application  was  ap- 
proved on  May  27, 1916,  as  follows: 

[Form  B.] 

Approved  by  AaslBtaiit  Secretary,  May  27,  1915. 

High  Line  Unit,  Strawberry  Valley  project 

Department  of  the  Interior. 

WATEB-BIGHT   APPLICATION   FOB   LANDS   IN   PRIVATE  OWNERSHIP  AND   LANDS   OTHER 
THAN  HOMESTEADS  UNDER  THE  RECLAMATION  ACT 

Act  Jane  17.  1902  (82  Stat,  88S)  ;  act  Aug.  9.  1912  (87  Stat,  265)  ;  act  Aug.  18,  1914 

(38  Stat,  686). 

Strawberry  Valley  project.  Serial  No.  -_.« 

State  of  Utah.    High  Line  unit. 


(Date.) 
1-1. 


In  pursuance  of  the  provisions  of  the  reclamation  act  approved  June  17,  1902 
(32  Stat,  388),  and  acts  amendatory  thereof,  and  supplemental  thereto,  espe- 
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cially  the  act  approved  August  9,  1912  (37  Stat.,  265),  and  act  approved 
August  18,  1914  (38  Stat,  686),  all  hereinafter  called  the  reclamation  law 
and  the  rules  and  regulations  established  thereunder,  do  hereby  apply  for  a 
water  right  for  the  irrigation  of  and  to  be  appurtenant  to  the  irrigable  land  as 
shown  on  plats  to  be  approved  by  the  Secretary  of  the  Interior  within  the 
tract  described  as  follows: 


containing  a  total  area  of acres.    Total  irrigable  area, acres. 

2.  The  quantitative  measure  of  the  water  right  hereby  applied  for  is  that 
quantity  of  water  which  shall  be  beneficially  used  for  the  irrigation  of  said 
irrigable  lands  up  to,  but  not  exceeding,  two  (2)  acre-feet  per  acre  per  annum, 
measured  at  the  head  of  the  High  Line  Canal ;  and  in  no  case  exceeding  the 
share,  proportionate  to  irrigable  acreage,  of  the  water  supply  actually  avail- 
able as  determined  by  the  project  manager  or  other  proper  officer  of  the 
United  States,  or  of  its  successors  in  the  control  of  the  project,  during  the 
irrigation  season  for  the  irrigation  of  lands  under  said  unit.  The  said  water 
shall  be  delivered  at  the  head  of  the  High  Line  Canal  during  the  irrigation 
season  from  May  1  to  October  1  of  each  year  in  a  flow  as  nearly  uniform  as 
practicable,  unless  otherwise  mutually  agreed,  and  will  be  distributed  through- 
out the  months  of  the  irrigation  season  in  accordance  with  the  schedule  of 
delivery  adopted  by  the  Secretary  of  the  Interior  for  the  High  Line  unit.  The 
applicant  assumes  all  risk  of  loss  in  transporting  the  water  from  the  point  of 
delivery  to  the  said  lands. 

3.  I,  on  behalf  of  myself,  my  heirs,  executors,  administrators,  and  assigns, 
hereby  promise,  covenant,  and  agree:  (a)  To  pay  promptly  when  due  each 
and  every  one  of  the  annual  installments  of  the  construction  charge  fixed  by 
the  Secretary  of  the  Interior  in  public  notice  to  be  issued  in  connection  with 
the  High  Line  unit,  being  $80.00  per  acre  of  irrigable  land,  payable  in  the 
manner  provided  for  in  section  1  of  the  reclamation  extension  act,  and  in 
addition  thereto  each  and  every  annual  charge  for  operation  and  maintenance, 
including  any  and  all  expense  due  to  the  exercise  by  the  United  States,  or  its 
successors  in  control  of  said  unit,  of  the  right  reserved  in  paragraph  7  to 
secure  proper  delivery  of  water  to  individual  water-right  applicants  under 
said  unit,  as  fixed  from  time  to  time  by  the  Secretary  of  the  Interior  or  the 
proper  officer  of  the  successors  of  the  United  States  in  the  control  of  the 
project;  (&)  that  each  and  all  of  the  annual  installments  of  the  construction 
charge,  and  each  and  all  of  said  annual  charges  for  operation  and  maintenance, 
and  each  and  every  penalty  ^attaching  under  the  act  of  August  13,  1914  (38 
Stat,  686),  above  mentioned,  shall  be,  and  the  same  are  hereby,  made  a  mort- 
gage lien,  upon  the  tract  of  land  above  described,  and  upon  all  water  rights 
now  or  hereafter  appurtenant  or  belonging  thereto,  and  all  improvements  now 
existing  or  hereafter  made  thereon,  for  myself,  my  heirs,  executors,  adminis- 
trators, and  assigns,  promising,  covenanting,  and  agreeing  to  pay  all  taxes  and 
other  claims  now  or  hereafter  becoming  a  prior  encumbrance,  failing  which, 
upon  demand  by  any  proper  officer  of  the  United  States,  or  its  successors  in 
control  of  said  project,  the  United  States  or  its  said  successors  may  pay  the 
same  and  add  the  amount  thereof  to  the  mortgage  lien  hereby  created,  and 
recover  the  amount  so  paid  as  part  of  the  said  lien. 

4.  Upon  my  failure  to  comply  with  the  terms  of  the  reclamation  law,  and 
the  regulations  thereunder,  this  application  may,  in  the  discretion  of  the  Secre- 
tary of  the  Interior,  be  canceled  by  him  with  the  forfeiture  of  all  rights  under 
the  reclamation  law  and  of  all  moneys  theretofore  paid  hereon;  excepting, 
however,  from  the  force  and  effect  of  this  paragraph  any  and  every  failure  to 
make  payments  which  shall  become  due  and  payable  after  the  issuance  of  final 
certificate  for  the  water  right  hereby  sought  unler  the  reclamation  law,  a 
remedy  for  the  failure  thus  excepte<l  having  been  provided  by  said  law. 

5.  This  application  must  bear  the  certificate,  as  hereto  attached,  of  the  water 
users*  association  under  said  project,  which  has  entered  into  contract  with 
the  Secretary  of  the  Interior,  and  the  Hens  which  the  United  States  holds 
against  the  above-described  land  for  the  payment  of  the  construction,  and  the 
operation  and  maintenance  charges,  may  be  enforced,  at  the  option  of  the 
United  States,  either  directly  by  the  United  States  or,  where  any  such  lien  was 
given  directly  to  the  water  users'  association  for  the  benefit  of  the  United 
States,  may  be  enforced  through  the  medium  of  the  water  users'  a.ssociation ; 
but  the  election  of  one  remedy  shall  not  preclude  the  United  States  from  fol- 
lowing the  other.  If  the  Secretary  of  the  Interior  has  made  no  contract  with 
a  water  users'  aMOCiation  under  said  project,  the  applicant  agreea^i»  file,  upon 
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his  direction,  evidence  of  membership  in  the  water  users'  association  organized 
under  the  said  project,  in  default  of  which  this  application  shall  be  subject 
to  cancellation  by  the  Secretary  of  the  Interior,  with  the  forfeiture  of  all 
rights  acquired  thereunder  and  of  all  payments  made  thereon. 

6.  And  I  further  promise,  covenant,  and  agree  for  myself,  my  heirs,  executors, 
administrators,  and  assigns  that  if  any  freehold  interest  in  said  tract  shall, 
through  the  voluntary  act  of  me  or  them,  be  acquired  by  any  person  not 
qualified  by  the  reclamation  law  to  purchase  the  water  right  hereby  sought, 
this  application  and  any  such  freehold  interest  shall  be  subject  to  forfeiture  as 
provided  by  said  law. 

7.  It  is  understood  that  at  their  own  expense  the  water  users  under  said 
unit  are  to  operate  and  maintain  the  High  Line  Canal  and  distributing  system, 
and  deliver  water  to  the  lands  thereunder,  but  there  is  reserved  the  right  to 
the  United  States  to  secure  proper  deliveries  of  water  to  each  individual  water- 
right  applicant  at  the  expense  of  the  water  users  of  said  unit  in  case  of  failure 
to  provide  for  proper  distribution,  and  I  hereby  promise,  covenant,  and  agree 
for  myself,  my  heirs,  executors,  administrators,  and  assigns  that  the  United 
States  and  its  successors  in  charge  of  the  said  unit  may  assume  full  control 
over  all  ditches,  gates,  and  other  structures  owned  or  controlled  by  the  appli- 
cant or  his  successors  in  interest,  and  which  may  be  required  to  secure  prop» 
delivery  of  water  to  any  individual  water-right  applicant;  an<f  proper  officers 
and  employees  of  the  United  States,  and  its  succesors,  shall  have  at  all  times 
the  right  of  access  to  the  above-described  premises  whenever  it  is,  in  the  judg- 
ment of  the  officer  or  employee  in  charge  of  said  unit,  necessary  for  them  to 
secure  such  delivery  of  water  to  exercise  said  control.  And  I  for  myself,  my 
heirs,  executors,  arministrators,  and  aslgns  do  hereby  give,  grant,  bargain,  sell, 
and  convey  to  the  United  States  and  its  said  successors  the  right  for  any  such 
proper  officer  or  employee  to  go  and  come  upon  any  and  all  lands  now  or  here- 
after owned  or  held  by  me  or  them  for  said  purpose  and  there  exercise  said 
control. 

8.  It  is  understood  and  agreed  that  the  United  States  reserves  the  right  upon 
my  failure  or  the  failure  of  my  successors  in  interest  to  keep  and  perform  any 
of  the  provisions  in  this  instrument  contained,  by  me  and  my  successors  in 
interest  undertaken  to  be  kept  and  performed,  to  refuse  to  deliver  water  to  said 
lands  or  to  stop  the  delivery  of  water  thereto  if  water  is  being  delivered,  and 
such  refusal  to  deliver  or  stoppage  of  delivery  of  water  shall  not  operate  to 
cancel  this  application,  but  shall  be  considered  as  an  additional  remedy  to  the 
United  States  to  any  remedies  existing  by  reason  of  the  provisions  of  this 
application  or  otherwise. 

9.  And  I,  for  myself,  heirs,  executors,  administrators,  and  assigns  do  hereby 
grant,  bargain,  sell,  convey,  and  confirm  to  the  United  States  of  America  and  its 
successors  in  charge  of  the  project,  all  rights  of  way  for  ditches,  canals,  fiumes, 
pipe  lines,  telegraph  and  telephone  transmission  lines,  or  other  structures,  now 
constructed  by  or  under  the  authority  of  the  United  States  for  or  in  connection 
with  the  said  project,  and  all  rights  of  way  that  may  be  or  become  necessary 
and  suitable,  and  that  may  be  required  for  the  prosecution  and  operation  of  the 
said  project,  and  for  the  construction,  maintenance,  and  operation  of  ditches, 
canals,  flumes,  pipe  lines,  telegraph  and  telephone  transmission  lines,  or  other 
structures  that  may  be  costructed  by  or  under  authority  of  the  United  States 
and  its  successors  in  charge  of  the  project  for  and  in  connection  with  said 
project,  excepting,  however,  the  right  of  way  required  for  the  construction  of 
the  main  canal  of  the  project,  not  including  its  laterals,  to  have  and  hold  the 
same,  together  with  all  the  tenements,  hereditaments,  privileges,  and  appurte- 
nances thereunto  belonging  or  in  anywise  appertaining  to  the  United  States  of 
America  and  its  assigns  and  successors  in  charge  of  the  project  forever,  sub- 
ject notwithstanding  to  the  conditions  upon  which  this  application  is  made. 
And  I  furthermore,  for  myself,  heirs,  executors,  administrators,  and  assigns,  do 
hereby  convey,  quitclaim,  and  release  unto  the  United  States  of  America  and 
its  successors  in  charge  of  the  project  the  right  to  take,  appropriate,  and  use  all 
seepage  and  waste  water  arising  or  flowing  from  said  described  land,  not  here- 
tofore appropriated  and  beneficially  used. 

10.  No  Member  of  or  Delegate  to  Congress  or  Resident  Commissioner,  after 
his  election  or  appointment  or  either  before  or  after  he  has  qualified  and  during 
his  continuance  in  office,  shall  be  admitted  to  any  share  or  part  of  this  contract 
or  agreement,  or  to  any  benefit  to  arise  thereupon.  Nothing,  however,  herein 
contained  shall  be  construed  to  extend  to  any  incorporated  company,  where 
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such  contract  or  agreement  is  made  for  the  general  benefit  of  snch  corporation 
or  company  as  provided  In  section  116  of  the  act  of  Congress  approved  March  4, 
1909  (35  Stat,  1109). 

11.  And  I,  the  said ,  being  duly  sworn,  depose  and  say 

that  my  post-office  address  is ;  that  I  am  a  bona  fide  resi- 
dent upon  said  land  (or  occupant  thereof,  residing  In  the  neighborhood,  namely, 
upon  section ,  township .  range , meridian,  a  dis- 
tance in  a  direct  line  of miles  therefrom) ;  that  I  hold  the  following 

interest  in  the  said  tract : .: as  duly  shown  upon  the  records 

of County, ,  in  volimie  (liber) ,  at  page 

(folio) ;  that  no  other  application,  now  uncanceled,  has  been  made  for  a 

water  right  under  the  reclamation  law,  appurtenant  to  land  now  owned  or 
claimed  by  me,  except  as  follows: 

Application  No. , project,  of 

for section ,  township ,  range , 

meridian,  an  area  of acres  and  containing acres  of  irrigable  land, 

as  determined  by  the  Secretary  of  the  Interior ;  and  that  the  present  application 
is  made  In  my  own  behalf  and  not  at  the  instance  or  for  the  benefit  of  any  other 
person  or  any  association  or  corporation,  either  directly  or  Indirectly. 

12.  Nothing  in  this  application  contained  shall  be  construed  as  In  any  manner 
or  at  all  abridging,  limiting,  or  depriving  the  United  States  of  any  means  of 
enforcing  any  remedy  In  law  or  equity  for  the  breach  of  any  of  the  provisions 
of  this  application  which  it  would  otherwise  have. 

In  witness  whereof,  I, ,  have  hereunto  set  my  hand  and 

seal 1  this day  of ,  191 

[SEAt.] 

— [seal.] 

acknowledgment. 

State  of  Utah,  County  of  Utah,  as: 

On  this day  of  — ,  A.  D.  1915,  personally  appeared  before  me 

,  the  signer  of  the  above  Instrument,  who  duly  acknowl- 
edged to  me  that    he    executed  the  same. 


Notary  Puhlio. 
My  commission  expires  »    .,■■■■■■- 

State  of ,  County  of ,  as: 

,  being  duly  sworn,  deposes  and  says  that  he  is  the  person 

(or  one  of  the  persons)  who  signed  the  foregoing  Instrument;  that  he  has  read 
the  same  and  knows  the  contents  thereof,  and  that  all  the  statements  of  fact 
made  by  him  in  said  Instrument  are  true  of  his  own  knowledge  except  such  as 
are  made  upon  information  and  belief,  and  as  to  those  he  believes  them  to 
be  true. 


Subscribed  and  sworn  to  before  me  this day  of ,  191.^ 


Notary  Public. 
My  conunission  expires  — — — — . 

,  191™ 

I  hereby  certify  that  the  applicant  stgning  the  above  instrument  has  duly 
subscribed  (or  is  the  successor  in  Interest  of  one  who  has  subscribed)  for  the 
stock  of  this  association  for  the  lands  described  therein,  and  that  all  assess- 
ments levied  against  said  stock  by  this  association  have  been  fully  paid  up 
to  date. 


Becretary .„, Water  Uaer^  Association, 

Approved  and  accepted  this day  of »  191..,  by  authority  of 

the  Secretary  of  the  Interior. 


Project  Manager. 

Spanish  Fork  unit. — ^During  the  latter  part  of  the  irrigation  sea- 
son of  1915  water-right  appEcations  were  received  and  water  de- 
livered to  approximately  6^00  acres  on  this  unit.    A  comtract  was 
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recently  entered  into  with  the  Salem  Canal  Co.  whereby  this  com- 
pany agrees  to  take  and  deliver  to  its  stockholders  any  water  that 
they  may  purchase  from  the  Strawberry  Valley  project.  The  area 
under  this  canal  will  be  added  to  the  Spanish  Fork  unit  and  water 
sold  to  it  under  the  same  conditions,  the  same  form  of  water-right 
application  being  used  in  signing  up  the  land. 

Contracts  have  now  been  made  with  all  the  five  existing  canals  on 
the  Spanish  Fork  Eiver,  and  any  landowner  on  the  Spanish  Fork 
unit  can  purchase  water  from  the  Strawberry  Valley  project,  and 
the  canal  company  supplying  water  to  the  area  in  which  the  land  is 
located  will  take  the  water  so  purchased  at  the  head  of  the  canal 
and  deliver  it  to  his  land. 

The  latter  part  of  the  irrigation  season  of  1916  was  extremely  dry 
and  the  prompt  conclusion  of  negotiations  and  delivery  of  water 
saved  the  grain  and  beet  crops  on  the  unit.  This  unit  was  opened 
under  pubfic  notice  dated  October  9,  1915. 

Lake  Shore  unit. — Water  right  applications  have  been  executed 
for  more  than  1,840  acres  in  this  umt  and  additional  applications 
are  coming  in.  The  unit  was  opened  under  public  notice  dated 
October  8,  1915. 

The  operation  and  maintenance  charges  for  the  season  of  1915 
on  all  units  were  promptly  paid,  the  greater  part  of  the  water  users 
taking  advantage  of  the  discount. 

Clinton  district. — ^This  district  is  located  on  one  of  the  branches 
of  the  Spanish  Fork  River  about  8  miles  above  where  the  water 
from  the  Strawberry  Reservoir  which  flows  down  Diamond  Fork, 
flows  into  the  Spanish  Fork  River,  and  in  order  that  they  might 
receive  the  benefits  of  an  additional  water  supply  from  the  project, 
the  farmers  of  this  district  entered  into  a  contract  with  the  canal 
companies  that  divert  wdter  from  the  lower  part  of  the  Spanish 
Fork  River  on  the  Spanish  Fork  unit  and  who  have  appropriated 
the  entire  low  flow  of  the  Spanish  Fork  River,  whereby  the  land- 
owners of  the  Clinton  district  are  permitted  to  divert  a  certain 
part  or  all  of  the  low  flow  of  the  Spanish  Fork  River  from  the 
upper  tributaries  on  condition  that  the  Clinton  district  farmers  pur- 
chase an  equal  amount  of  water  from  the  Strawberry  Valley  project, 
to  be  turned  into  the  Spanish  Fork  River  in  place  of  the  amount 
they  divert,  for  the  use  of  the  canal  companies. 

The  contract  :f or  the  sale  of  water  to  the  Clinton  district  has  been 
.  approved  by  the  department  and  is  being  signed  by  the  water  users. 

Mapleton  unit. — On  account  of  the  failure  of  the  landowners  on 
this  unit  to  execute  water-right  applications  covering  suflScient  acre- 
age to  warrant  the  building  of  the  lateral  necessary  to  supply  them 
with  water,  the  construction  work  on  this  unit  has  been  indefinitely 
postponed. 

OBAZING  LANDS. 

The  60,160  acres  of  grazing  land  in  the  Strawberry  Valley  were 
leased  to  sheepmen  during  the  year;  the  gross  income  amounted  to 
about  $10,000.  The  final  payment  for  this  grazing  land  has  been 
made,  as  provided  by  law,  and  the  land  is  now  a  part  of  the  Straw- 
berry Valley  project.  Of  this  area  approximately  8,000  acres  are 
at  present  covered  by  the  waters  of  the  Strawberry  JEleservoir. 
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During  the  latter  part  of  the  calendar  year  1M.5  bids  for  a  new 
lease  on  the  grazing  lands  were  opened  with  the  result  that  the  entire 
tract  is  now  leased  to  the  Heber  Horse  and  CatUe  Growers'  Asso- 
ciation of  Heber  and  the  Wallsburg  Livestock  Association  of  Walls- 
burg,  Utah,  for  a  term  of  IBlve  years  for  $16,750  per  annum.  De- 
ducting the  rebate  to  the  lessees  for  the  land  covered  by  the  waters 
of  the  Strawberry  Reservoir,  the  net  income  for  the  next  five  years 
will  be  approximately  $14,500  per  annum.  There  are  at  present 
about  1,100  head  of  horses  and  16,000  head  of  sheep  being  grazed 
on  this  land. 

PUBLIC  NOTICES  AND  OBDEBa 
PUBLIC  NOnCE,  OCTOBER   8,   1915. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (32  Stat.,  388),  and  acts  amendatory  thereof  and 
supplemental  thereto,  and  particularly  the  reclamation  extension  act 
of  August  13, 1914  (38  Stat.,  686),  notice  is  hereby  given  that  water 
is  available  from  the  Strawberry  Valley  project,  Utah,  for  the  irri- 
gation season  ending  September  30,  1915,  and  for  each  irrigation 
season  thereafter,  in  accordance  with  (a)  the  terms  of  the  form  of 
water-right  application  for  the  Lake  Shore  unit,  approved  by  the 
Secretary  of  the  Interior  December  23,  1914,  (b)  the  contract  dated 
October  12, 1914,  between  the  United  States  and  the  Lake  Shore  Irri- 
gation Co.,  which  contract  was  filed  for  record  January  11,  1915, 
and  duly  recorded  in  book  150,  page  425.  of  the  records  of  Utah 
Coun^,  Utah,  and  (c)  the  contract  of  August  30,  1915,  between 
the  United  States  and  said  company  amending  the  contract  of 
October  12,  1914,  for  the  irrigable  lands  in  the  Lake  Shore  unit, 
shown  on  the  accompanying  list  of  lands  in  the  following  townships, 
viz.  Salt  Lake  base  and  meridian,  township  7  south,  range  2  east; 
township  8  south,  ranges  1  and  2  east,  approved  by  the  Secretary 
of  the  Interior  on  October  4,  1915,  and  on  file  in  the  office  of  the 
project  manager,  United  States  Reclamation  Service,  Provo,  Utah, 
and  in  the  local  land  office  at  Salt  Lake  City,  Utah. 

2.  Water-right  applications  for  the  lands  in  private  ownership 
may  be  made  to  the  project  manager.  United  States  Reclamation 
Service,  Provo,  Utah,  at  once.  The  limit  of  area  for  which  water- 
right  application  may  be  made  for  lands  in  private  ownership  shall 
be  160  acres  of  irrigable  land  for  each  landowner.  Water-right  ap- 
plications may  be  made  for  one-half  acre-foot  per  acre,  1  acre-foot 
per  acre,  1^  acre- feet  per  acre,  or  2  acre-feet  per  acre,  as  the  appli- 
cant may  desire. 

3.  The  water-right  charges  for  said  lands  shall  be  of  two  kinds: 
(a)  A  charge  for  the  building  of  the  irrigation  system,  termed  the 
construction  charge,  due  and  payable  as  hereinafter  provided,  being 
(1)  $22.50  per  irrigable  acre  when  application  is  made  for  one-half 
of  1  acre-foot  of  water  per  irrigable  acre,  (2)  $45  per  irrigable  acre, 
when  application  is  made  for  1  acre- foot  or  water  per  irrigable  acre, 

(3)  $67.50  per  irrigable  acre  when  application  is  made  for  1^  acre- 
feet  of  water  per  irrigable  acre,  and  (4)  $90  per  irrigable  acre  when 
application  is  made  for  2  acre- feet  or  water  per  irrigable  acre ;  and 
{%)  an  annual  charge  for  operation  and  maintenance  due  December  1 
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of  each  year  for  the  preceding  irrigation  season.  The  operation  and 
maintenance  charge  for  the  irrigation  season  of  1915  shall  be  due  De- 
cember 1,  1915,  and  eadi  acre  of  irrigable  land,  whether  irrigated 
or  not,  shall  be  charged  with  a  minimum  operation  and  maintenance 
charge  of  55  cents,  which  will  permit  delivery  of  not  more  than  1 
acre-foot  per  acre,  but  not  more  in  any  case  than  the  amount  per 
acre  specified  in  the  water-right  application.  Should  water  be 
needea  in  excess  of  1  acre-foot,  when  the  water-right  application 
provides  for  more  than  that  amount,  it  will  be  furnished  at  the  rate 
of  55  cents  per  acre- foot. 

4.  Five  per  cent  of  the  construction  charge,  called  the  initial 
installment,  shall  be  paid  at  the  time  of  making  water-right  appli- 
cation. The  remainaer  of  the  construction  charge  shall  be  paid 
in  15  annual  installments,  the  first  5  of  which  shall  each  be  5  per 
cent  of  the  construction  charge  and  the  remaining  10  installments 
each  7  per  cent  thereof,  until  the  entire  construction  charge  shall 
have  been  paid.  The  first  of  said  annual  installments  shall  become 
due  and  payable  on  December  1  of  the  fifth  calendar  year  after  the 
initial  installment  and  subsequent  installments  shall  become  due  on 
December  1  of  each  calendar  year  thereafter. 

5.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership,  or  for  lands  under  entries  not  subject  to  the  reclamation 
act,  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  ^ear  until  water-right  application  is  made  and  an  initial  pay- 
ment is  paid. 

6.  Any  water-right  applicant  may,  if  he  so  elects,  pay  the  whole 
or  any  part  of  the  construction  charge  owing  by  him  within  any 
shorter  period  than  that  provided  by  the  public  notices  and  ordera 
applicable  to  his  land. 

7.  .All  water-vight  charges  must  be  paid  at  the  office  of  the  United 
States  Eeclamation  Service  at  Denver,  Colo.  Drafts  on  New  York 
or  Denver,  or  monejr  orders,  etc.,  should  be  made  payable  to  the 
disbursing  officer,  United  States  Eeclamation  Service,  Denver,  Colo. 

8.  The  method  of  determining  the  annual  operation  and  mainte- 
nance charge,  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due,  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges  are  prescribed  by  the  act  of  August  13, 1914. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBUG  NOTICE,  OCTOBER  0,   1915. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof 
and  supplemental  thereto,  and  particularlv  the  reclamation  exten- 
sion act  of  August  13,  1914  (38  Stat.,  686),  notice  is  hereby  given 
that  water  is  available  from  the  Strawberry  Valley  project,  Utah, 
for  the  irmgation  season  ending  September  30,  19i5,  and  for  each 
irrigation  season  thereafter,  in  accordance  with  (a)  the  terms  of  the 
form  of  water-right  application  for  the  Spanisn  Fork  unit,  ap- 
proved by  tiiie  Secretary  of  the  Interior  March  17, 1916,  and  (b)  the 
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contracts  of  the  dates  shown  below,  as  duly  jecorded  in  the  records 
of  Utah  County,  Utah,  between  the  United  States  and  the  following 
canal  companies:  Spanish  Fork  South  Irrigation  Co.,  March  22, 
1915;  Spanish  Fork  West  Field  Irrigation  Co.,  March  25,  1915: 
Spanish  Fork  East  Bench  Irrigation  &  Manufacturing  Co.,  March 
25,  1915;  Spanish  Fork  Southeast  Irrigation  Co.,  April  10,  1915; 
for  the  irrigable  lands  in  the  Spanish  Fork  unit,  shown  on  farm 
unit  plats  of  the  following  townships:  Salt  Lake  base  and  meridian, 
township  7  south,  range  2  east;  township  8  south,  ranges  1  east,  2 
east,  and  3  east,  approved  by  the  Secretary  of  the  Interior  on  Octo- 
ber 4,  1915,  and  on  file  in  the  office  of  the  project  manager.  United 
States  Reclamation  Service,  Provo,  Utah,  and  in  the  local  land 
office  at  Salt  Lake  City,  Utah. 

2.  Water-right  applications  for  the  lands  in  private  ownership 
may  be  made  to  the  project  manager,  United  States  Reclamation 
Service,  Provo,  Utah,  at  once.  The  limit  of  area  for  which  water- 
right  application  may  be  made  for  lands  in  private  ownership  shall 
be  160  acres  of  irrigable  land  for  each  landowner.  Water-right 
applications  may  be  made  for  one-half  acre-foot  per  acre,  1  acre-foot 
per  acre,  1^  acre- feet  per  acre,  or  2  acre-feet  per  acre,  as  the  appli- 
cant may  desire. 

3.  The  water-right  charges  for  said  lands  shall  be  of  two  kinds: 
(a)  A  charge  for  the  building  of  the  irrigation  system,  termed 
the  construction  charge,  due  and  payable  as  hereinafter  provided, 
being  (1)  $22.50  per  irrigable  acre  when  application  is  made  for 
one-half  of  1  acre- foot  of  water  per  irrigable  acre,  (2)  $45  per  irri- 
gable acre  when  application  as  made  for  1  acre-foot  of  water  per 
irrigable  acre,  (3)  $67.50  per  irrigable  acre  when  application  is  made 
for  1^  acre- feet  of  water  per  irrigable  acre,  and  (4)  $90  per  irrigable 
acre  when  application  is  made  for  2  acre-feet  of  water  per  irrigable 
acre;  and  (6)  an  annual  charge  for  operation  and  maintenance  due 
December  1  of  each  year  for, the  preceding  irrigation  season.  The 
operation  and  maintenance  charge  for  the  irrigation  season  of  1915 
shall  be  due  December  1,  1915,  and  each  acre  of  irrigable  land, 
whether  irrigated  or  not,  shall  be  charged  with  a  minimum  operation 
and  maintenance  charge  of  55  cents,  which  will  permit  delivery  of 
not  more  than  1  acre-foot  per  acre,  but  not  more  in  any  case  than 
the  amount  per  acre  specified  in  the  water-right  application.  Should 
water  be  needed  in  excess  of  1  acre-foot,  when  the  water-right  appli- 
cation provides  for  more  than  that  amount,  it  will  be  furnished  at 
the  rate  of  55  cents  per  acre-foot. 

4.  Five  per  cent  of  the  construction  charge,  called  the  initial  in- 
stallment, shall  be  paid  at  the  time  of  making  water-right  apj^lica- 
tion.  The  remainder  of  the  construction  charge  shall  be  paid  in 
15  annual  installments,  the  first  5  of  which  shall  each  be  5  per  cent 
of  the  construction  charge  and  the  remaining  10  installments  each  7 
per  cent  thereof,  until  the  entire  construction  charge  shall  have  been 
paid.  The  first  of  said  annual  installments  shall  become  due  and 
payable  on  December  1  of  the  fifth  calendar  year  after  the  initial 
installment  and  subsequent  installments  shaU  become  due  \>n  Decem- 
ber 1  of  each  calendar  year  thereafter. 

5.  In  all  cases  whefe  water-right  application  for  lands  in  private 
ownership,  or  for  lands  under  entries  not  subject  tc  the  reclamation 
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act,  shall  not  be  made  within  one  year  after  the  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  water-right  application  is  made  and  an  initial  in- 
stallment is  paid. 

6.  Any  water-right  applicant  may,  if  he  so  elects,  pay  the  whole 
or  any  part  of  the  construction  charge  owing  by  him  within  any 
shorter  period  than  that  provided  by  the  public  notices  and  orders 
applicable  to  his  land. 

7i  All  water-right  charges  must  be  paid  at  the  office  of  the  United 
States  Reclamation  Service  at  Denver,  Colo.  Drafts  on  New  York 
or  Denver,  or  money  orders,  etc.,  should  be  made  payable  to  the 
disbursing  officer,  United  States  Beclamation  Service,  Denver,  Colo. 

8.  The  method  of  determining  the  annual  operation  and  main- 
tenance charge,  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due,  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges,  are  prescribed  by  the  act  of  August  13,  1914. 

Andrieus  a.  Jones, 
First  AssUtant  Secretary  of  the  Interior. 

PUBLIC  NOTICE,  HAT  9,   1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  nx  the  due  date  for  operation  and 
maintenance  charges,  notice  is  hereby  given  that  hereafter  until 
further  notice  for  all  lands  under  the  Spanish  Fork  and  Lake  Shore 
units,  Strawberry  Valley  project,  Utah,  the  operation  and  mainte- 
nance charge  for  any  irrigation  season  shall  be  due  and  payable  on 
December  1  of  each  year  lor  the  preceding  irrigation  season. 

2.  For  the  irrigation  season  of  1916  and  thereafter  each  season 
until  further  notice,  each  acre  of  irrigable  land  under  said  units, 
whether  irrigated  or  not,  shall  be  charged  with  a  minimum  opera- 
tion and  maintenance  charge  of  40  cents,  which  will  permit  delivery 
of  not  more  than  1  acre- foot  per  acre,  and  should  further  quantities 
be  needed,  the;^  will  be  furnished  at  the  rate  of  40  cents  per  acre- foot. 

8.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  units. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders  and  in  particular  the  public  notices 
of  October  8  and  9, 1915,  for  the  said  units,  shall  remain  unchanged. 

Andriexts  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBUC  NOTICE,  MAT   18,   1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17, 1902  (82  Stat.,  388),  and  acts  amenditory  thereof  and 
supplemental  thereto-,  and  particularly  the  reclamation  extension  act 
of  August  13, 1914  (38  Stat.,  686),  notice  is  hereby  given  that  water 
is  available  from  the  Strawberry  Valley  project,  Utah,  for  the  irri- 
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gation  season  of  1916,  and  for  each  irrigation  season  thereafter,  in 
accordance  with  the  terms  of  the  forms  of  water-right  application 
for  the  High  Line  unit,  approved  by  the  Secretary  of  the  Interior 
February  24,  1914,  and  May  27,  1915,  respectively,  for  the  irrigable 
lands  in  the  High  Liine  unit,  shown  on  the  accompanying  plats  of 
lands  in  the  following  townships,  viz.  Salt  Lake  base  and  meridian, 
T.  8  S.,  Rs.  1, 2,  and  3  E. ;  T.  9  S.,  Rs.  1, 2  and  3  E. ;  T.  10  S.,  R.  1,  E., 
approved  by  the  Secretary  of  the  Interior  on  May  13,  1916,  and  on 
file  in  the  office  of  the  project  manager,  United  States  Reclamation 
Service,  Provo,  Utah,  and  in  the  local  land  office  at  Salt  Lake  City, 
Utah. 

2.  Water-right  applications  for  the  lands  in  private  ownership 
may  be  made  to  the  project  manager.  United  States  Reclamation 
Service,  Provo,  Utah,  at  once  on  the  form  of  water-right  application 
approved  May  27,  1915.  The  limit  of  area  for  which  water-right 
application  may  be  made  for  lands  in  private  ownership  shall  be 
160  acres  of  irrigable  land  for  each  landowner. 

3.  The  water- right  charges  for  said  land  shall  be  of  two  kinds: 
(a)  A  charge  for  the  building  of  the  irrigation  system,  termed  the 
construction  charge,  due  and  payable  as  hereinafter  provided,  being 
$80  per  irrigable  acre;  and  (&)  an  annual  charge  for  operation  ana 
maintenance  due  December  1  of  each  year  for  the  preceding  irriga- 
tion season.  The  operation  and  maintenance  charge  for  the  irriga- 
tion season  of  1916  shall  be  due  on  December  1,  1916,  and  each  acre 
of  irrigable  land,  whether  irrigated  or  not,  shall  be  charged  with  a 
minimum  operation  and  maintenance  charge  of  80  cents. 

4.  For  all  water- right  applications  made  on  or  before  August  13, 
1914,  the  installments  of  the  construction  charge  in  the  amounts 
fixed  in  the  form  of  application  approved  by  the  department  on 
February  24,  1914,  shall  become  due  on  December  1  of  each  year 
hereafter,  the  first  of  said  installments  being  due  on  December  1, 
1916:  Provided^  however ,  That  any  of  such  applicants  may  render 
his  lands  subject  to  the  act  of  August  13,  1914  (38  Stat.,  686),  upon 
filing^  within  six  months  after  the  date  hereof,  notice  of  acceptance 
of  said  act  of  August  13,  1914,  such  acceptance  to  be  duly  executed 
upon  the  forms  for  that  purpose  approved  by  the  department  and 
accompanied  by  recording  fees.  For  all  water-right  applications 
made  on  or  beiore  August  13^  1914,  in  connection  with  wnich  such 
acceptances  are  duly  filed,  the  installments  of  the  construction  charge 
shall  become  due  on  the  dates  and  in  the  amounts  required  by  sec- 
tion 2  of  the  said  act  of  Congress  of  August  13, 1914,  the  first  install- 
ment being  due  and  payable  on  December  1,  1916.  For  all  water- 
right  applications  made  after  August  13,  1914,  5  per  cent  of  the 
construction  charge,  called  the  initial  installment,  shall  be  paid  at 
the  time  of  making  water-right  application,  and  the  remainder  of  the 
construction  charge  shall  be  paid  in  15  annual  installments,  the  first 
five  of  which  shall  each  be  5  per  cent  of  the  construction  charge  and 
the  remainder  each  7  per  cent  thereof,  until  the  whole  amount  shall 
have  been  paid.  The  first  of  said  annual  installments  after  the  initial 
installment  shall  become  due  and  payable  on  December  1  of  the  fifth 
calendar  year  after  the  initial  installment,  and  subsequent  install- 
ments shall  become  due  on  December  1  of  each  calendar  year  there- 
after. 
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6.  In  all  cases  where  water-right  application  for  lands  in  priYate 
ownership  shall  not  be  made  within  one  year  after  the  date  of  this 
notice,  the  construction  charge  for  such  land  shall  be  increased  5  per 
cent  each  year  until  water-nght  application  is  made  and  an  initial 
payment  is  paid. 

6.  Any  water-right  applicant  may  if  he  so  elects,  pay  the  whole  or 
any  part  of  the  construction  charge  owing  by  him  within  any  shorter 
period  than  that  provided  by  the  public  notices  and  orders  applicable 
to  his  land. 

7.  All  water-right  charges  must  be  paid  at  the  office  of  the  United 
States  Reclamation  Service  at  Provo,  Utah,  or  to  such  representative 
of  the  United  States  as  may  be  hereafter  designated.  Until  further 
notice  drafts  on  New  York  or  Denver,  or  mone^  orders,  etc.,  should 
be  made  payable  to  the  special  fiscal. agent.  United  States  Iteclama- 
tion  Service,  Provo.  Utah. 

8.  The  method  oi  determining  the  annual  operation  and  mainte- 
nance charge  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due  and  dis- 
count allowed  for  prepayment  of  operation  and  maintenance  charges 
are  prescribed  by  the  act  of  August  13,  1914. 

9.  The  regulation  is  hereby  established  that  until  further  notice 
water  will  be  delivered  by  the  United  States  for  the  lands  within 
the  High  Line  unit  in  accordance  with  the  following  schedule  of 
delivery:  May,  24  per  cent  of  the  total  annual  amount  to  be  delivered 
to  the  High  Line  unit;  June  1  to  15,  inclusive,  15  per  cent  of  said 
annual  total;  June  16  to  September  30,  inclusive,  the  remaining 
61  per  cent ;  no  more,  however,  than  30^  per  cent  of  said  annual  total 
to  be  delivered  in  any  one  month  during  tiie  period  from  June  16  to 
September  30,  inclusive.  This  regulation  is  subject  to  modification 
or  change  from  time  to  time  as  me  Secretary  of  the  Interior  may 
deem  advisable. 

Andrxexts  a.  Jones, 
First  Aasiatant  Secretary  of  the  Interior. 

FINAHCIAL  STATEHENT. 

[Financial  ftatement  in  detail,  showinir  assets,  liabilities,  reserves,  and  capital,  giToi  in 

appendix,  p.  786.] 

Feature  coats  of  Strawberry  VaUey  project  to  June  SO,  1916, 


FtatoreB. 


SabfBatoie. 


Principal 
feature. 


Bzamtoation  and  sarvvys: 

Surveys,  topographic 

Surveys,  reconnolssanoe. .... 
Stiesffi  pm^iiitf ............. 

brlgation  investtgatlaiis 

Power  survey,  sixth  vrater . . 
Bxperimmtal  investlgatlaiis , 

Storage  system: 

PraHrntnary  and  general. . . . 

Dam 

SpHlwaj 

T^jmels 

Fhimes 

Feedoanab 

Used  equipment 


f9,e01.19 
6,361.62 
13,632.81 
12,088.66 
1,520.96 
48.09 


71,086.66 

886,031.12 

60,879.12 

1,248,198.77 

6,823.38 

U4,846.38 

HU0.4S 


$42,099.13 


1,851,422.86 
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Feature  cosU  of  Biratoherry  Valley  project  to  June  SO,  ISlS—CkmiinneA, 


Ftatuiw. 


Subfeatnrt. 


Principal 


Canal  syitem: 

Preilminan'  and  ganeral 

Diversion  dam  and  headworki. 

Tunnels 

Main  canals. 


Flames  ( estimated  cost  over  $600) 

Bridges  (estimated  cost  over  S500) 

Wastoways  (estimatGd  cost  over  1500) . 

Lateral  system: 

Preliminary  and  general 

Headworks 

Laterals  and  sublaterals 

Flumes  (estimated  cost  over  $500) 

Siphons  (estimated  cost  over  $500) 


Power  system: 

Central  station 

Transmission  lines . 


Farm  units .  preliminary  and  ceneral 

Permanent  improvements  and  land,  real  estate  and  permanent  improve- 
ments  

Telephone  system,  telephone  lines 

Operation  and  maintenance  during  coostmctioii: 


Operation.. 

Uaintenance 

Cost  of  producing  oommerclal  power  daring  construction . , 


Gross  cost  of  construotion  of  project  to  June  30, 1916. 
IMB  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  grazing  of  farming  lands 

Rentals,  power,  and  light 

Rentals  of  irrigaticsi  water 

Rentals  of  telephone  and  tolli 

Contractor's  f  reiph  t  refunds 

Forfeitures  by  defaulting  bidders  and  contractors 

Profit  on  mess-house  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 


Net  cost  of  construction  of  project  to  June  90, 1916. 


61,843.11 
62,391.43 
49,458.45 
590,279.00 
1,456.48 
9,975.96 
25,818.10 


24,707.97 
2  767.18 
307,393.40 
3,669.57 
1,525.18 


55,531.71 
2,424.12 


8,467.81 
18,703.86 
58,867.26 


5,922.80 

62,005.25 

32,411.00 

678.00 

1,431.06 

46.06 

270.00 

5,026.36 

9,235.29 

12,35^.79 


791,222.63 


$40,063.35 


57,965.83 
4,203.68 

6,260.00 
14,683.61 


86,038.93 


8»  192, 949. 74 


114,067.01 


3,078,282.78 


I  Deduct. 


Estimated  cost  of  contemplated  toork,  Stratoherry  Valley  project,  during  /Iscdl 

year  1917. 


Peatores. 


Sabfea- 


Principal 

features. 


Examination  and  surveys 

Storage  works,  spillway,  Strawbeny  Dam. 


Flumes 
Headworks. 
Main  canals 


and  general  work.. 


Lateral  system,  laterals  and  sublaterals 

Farm  unit,  preliminary  and  general  work . . 
Operation  and  maintenance,  public  notice: 

Development 

Carriage 

Drainajge  and  flood  protection 

Power  system 


Messes... 

Hospital. 


Total. 


$000.00 
5,062.50 
2,000.00 
13,037.50 


11,487.50 
10,313.40 

5oaoo 

12,199.10 
3,500lOO 


$500.00 
7,000l00 


20,000.00 
200,000.00 

2,ooaoo 


88,000.00 

2, 19150 

307.50 

370,000.00 
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Calvin  Oastekl,  project  manager,  Okanogan,  Wash* 

LOCATION. 

Ck)unty:  Okanogan. 

Townships:  33  to  34  N.,  Rs.  25  to  27  B.,  Willamette  meridian. 
Railroad:  Great  Northern  (branch  line). 

Railroad  stations  and  estimated  population,  January  1, 1916,  Okanogan,  1,000; 
Omak.  400;  Riverside,  250. 

WATBB  SUPPLY. 

Source  of  water  supply :  Salmon  Creek. 

Area  of  drainage  basin :  121  square  miles  above  Oonconully  Dam. 

Annual  run-off  in  acre-feet  of  Salmon  Creek  at  Jones's  ranch,  near  Okanogan 
(140  square  miles),  1908  to  1915:  Maximum,  56,500;  minimum,  17,350;  mean, 
29 118. 

AOBIGinynJ&AL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  the  service  is  prepared  to  sui^ly  water,  season  of  1916 :  10,099 
acres. 

Area  under  water-right  applications,  rental,  and  vested  water-right  contracts 
to  June  80,  1916:  9,900  acres. 

Length  of  irrigating  season :  May  1  to  September  I — 128  days. 

Average  elevation  of  Irrigable  area :  1,000  feet  above  sea  level. 

Rainfall  on  Irrigable  area :  At  Omak,  Wash.,  six-year  average,  12.28  inches ; 

1915,  15.98  inches.  At  Ccnconully,  Wash.,  at  base  of  Salmon  River  watershed, 
16-year  average,  16.5  Inches ;  1915,  15.98  inches. 

Range  of  temperature  on  irrigable  area :  —10'  to  105*  F. 
Character  of  soil  of  irrigable  area :  Volcanic  ash  and  gravel  on  upper  benches 
and  sand  and  gravel  on  lowlands  along  Okanogan  River. 
Principal  products:  Fruit,  hay,  grain,  and  vegetables. 
Principal  market :  States  east. 

LANDS  OPENED  FOB  IBBIQATION.  ^ 

Dates  of  public  notices  and  orders:  November  12,  1908;  March  12,  1910; 
April  8,  1910;  February  23,  1911;  March  28,  1911;  April  29,  1912;  July  6,  1912; 
March  10,  1913;  June  16,  1913;  January  16  and  September  24,  1914;  March 
20,  May  15,  and  July  28,  1915;  March  16.  1916. 

Location  of  lands  opened :  Tps.  83  and  34  N.,  Rs.  26  and  27  E.,  Willamette 
meridian. 

Present  status  of  in*igable  area  opened:  Entered  subject  to  the  reclamation 
act.  1,234  acres ;  opened  to  entry,  none ;  private  lands,  8,393  acres. 

Limit  of  area  of  farm  units :  Public,  40  acres ;  private,  40  acres. 

Duty  of  water :  21  acre-fe«>t  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  |6C.  Owing  to  reconstruction  of 
portions  of  project,  new  contracts  have  been  executed  with  Okanogan  Water 
TJstrs*  Association  and  with  iiidividual  water-right  applicants  providHig  for  a 
maximum  building  ithurge  of  not  to  exceed  $110  per  acre. 

Annual  rental  charge :  Effective  for  Irrigation  year  1915  and  payable  March  1, 

1916,  and  March  1  of  each  year  thereafter  until  further  notice.  The  annual 
rent&l  charge  was  assessed  according  to  amount  of  water  used  for  all  lands 
where  advantage  was  taken  of  stay  of  proceedings  of  April  29,  1912,  based  on 
minimum  charge  of  $1.75  per  acre,  payable  whether  water  was  used  or  not, 
which  would  entitle  land  to  delivery  of  1,  Ih  or  2  acre-feet  per  acre^ependLng 
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upon  classification  of  the  soil,  additional  water  being  furnished  at  the  rate  of 
50  cents  per  acre-foot.  For  lands  where  stay  of  proceedings  was  not  accepted 
the  operation  and  maintenance  charge  has  been  changed  from  |2.25  per  acre  to 
a  rate  based  upon  the  amount  of  water  used,  |1.50  being  the  minimum  charge 
for  1  acre-foot  of  water,  whether  delivered  or  not,  and  $1  for  each  additional 
acre-foot. 

CHBONOLOOIGAL  SUHMABY. 

Reconnoissance  and  preliminary  surveys  begun  in  1008. 
Construction  recommended  by  board  of  engineers,  October  9, 1906. 
Construction  authorized  by  Secretary,  December  2,  1905. 
First  Irrigation  by  Reclamation  Service,  season  of  1908. 
Conconully  Dam  completed,  August,  1910. 

Water  surface  in  Conconully  Reservoir  reached  spillway  crest  for  first  Ume 
May  19,  1914. 
Power  and  pumping  system  completed,  1916. 
Project  practically  completed,  October,  1910. 

IBBIQATION  PULK. 

The  irrigation  plan  of  the  Okanogan  project  provides  for  the  storage  of  water 
in  Salmon  Lake  and  in  Conconully  Reservoir,  controlled  by  Conconully  Dam  on 
Salmon  Creek,  about  2  miles  below  Conconully,  Wash. ;  the  control  of  Salmon 
Lake  Reservoir  by  a  short  inlet  canal  from  Salmon  Creek  and  concrete  outlet 
works ;  the  control  of  Conconully  Reservoir  by  means  of  an  outlet  tunnel  dis- 
charging into  Salmon  Creek  below  the  storage  dam ;  the  diversion  of  water  from 
Salmon  Creek  by  a  dam  about  12  miles  below  the  reservoir  into  a  canal  system 
watering  lands  in  the  valley  of  Okanogan  River  between  Riverside  and  Okano- 
gan, Wash. ;  and  the  construction  and  operation  of  a  pumping  plant  to  be  used 
to  supplement  the  gravity  supply  of  the  project  by  pumping  from  the  Okanogan 
River  to  approximately  1,050  acres  of  land  on  the  sandy  portion  of  the  project 
known  as  Robinson  Flat,  where  the  duty  of  water  is  less  than  on  the  heavier 
soils.  The  power  for  the  pumping  is  generated  by  two  power  plants  constructed 
at  drops  Nos.  1  and  2  on  the  upper  main  lateral  and  transmitted  to  the  pumping 
station  near  the  town  of  Omak  by  5i  miles  of  transmission  line.  This  pumping 
plant  is  to  be  operated  only  during  years  when  the  gravity  supply  of  water  will 
not  be  sufficient. 

The  following  features  of  the  project — consisting  of  the  inlet  canal  and  outlet 
works  to  Salmon  Lake;  Conconully  hydraulic  filled  dam,  q;)illway,  and  outlet 
works;  the  diversion  weir  and  distribution  system — ^are  completed  and  have 
been  in  use  during  irrigation  seasons  since  1910. 

SXnOCABY  OF  OENEBAL  DATA  FOB  OXANOOAN  PBOJEOT  TO  JUKB 

80,  1016. 

Areas: 

Irrigable  acreage  when  project  is  complete .  10,099 

Private  land,  June  30,  1916 10, 099 

Acreage  service  could  have  supplied  season  of  1916 10, 099 

Estimated  acreage  service  can  supply  July  1,  1917 10, 099 

Acreage  actually  irrigated,  season  of  1915 7, 800 

Acreage  cropped  under  irrigation,  season  of  1915 4,814 

Crops: 

Value  of  Irrigated  crops,  season  of  1915 $254, 425. 00 

Value  of  irrigated  crops  per  acre  cropped 52. 00 

Finances : 

Estimated  cost  of  completed  project $840,000. 00 

Total  construction  cost  to  June  30,  1916 $807, 741. 06 

Per  cent  complete,  June  30,  1916 100. 00 

Appropriation  for  fiscal  year  1917,  total $58, 000. 00 

Allotment  for  construction,  fiscal  year  1917 ;34, 000. 00 

Estimated  per  cent  complete,  June  30,  1917 100. 00 

Appropriation,  fiscal  year  1916 $51, 000. 00 

Increase  under  10  per  cent  provision  of  act 5, 100. 00 

Total  appropriation ___^^oa.OO 
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Finances — Continued. 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro** 
prlation — 

Disbursements $39, 653. 93 

Transfers 4, 498. 17 

$44, 152. 10 

Registered  liabilities  chargeable  to  1916  appro- 
priation       7,  721.  48 

$51,873.58 

Unencumbered  balance,  July  1,  1916 4, 226. 42 

Repayments : 

Construction  charges — 

Accrued  to  June  80,  1916 76, 231. 66 

Collected  to  June  80,  1916 24, 622. 55 

Uncollected  June  30,  1916 51,609.11 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 36, 300. 89 

Collected  to  June  30,  1916 36, 242. 39 

Uncollected  June  30.  1916 58.50 

Water-rental  charges — 

Accrued  to  June  30,  1916 89, 492. 83 

Collected  to  June  30,  1916 72, 212. 22 

Uncollected  June  30,  1916 17,280.61 

HISTOBY  OF  GONSTBUGTION  AND  ENGINEEBING  PEATUBES. 
BAIiMOK  LAKE  RESERYOIB. 

Salmon  Lake  is  a  narrow  body  of  water  8^  miles  long  located  on  a 
tributary  of  the  North  Fork  of  Salmon  Creek.  It  is  utilized  to  store 
water  between  elevations  2^85  and  2^95  feet  above  sea  level.  The 
inlet  canal  was  constructed  in  1906  and  the  outlet  structure  in  1907 ; 
the  channel  below  the  outlet  was  deepened  and  widened  and  in  part 
rirapped  in  1909. 

In  the  spring  of  1912  a  board  of  engineers  visited  Salmon  Lake 
Reservoir,  which  at  that  time  had  a  storage  capacity  of  about  2,000 
acre- feet,  and  recommended  that  the  capacity  be  increased  to  about 
3,000  acre-feet  by  cutting  down  the  outlet  channel,  raising  the  outlet 
structure,  and  the  construction  of  a  low  embankment  across  the  lower 
end  of  the  lake.  This  report  was  approved  by  the  director  on  June 
28, 1912,  and  in  the  fall  of  that  year  the  work  was  beeun,  being  con- 
tinued the  following  year.  Up  to  the  close  of  the  fiscal  year  1916 
the  outlet  had  been  lowered  8  feet  for  a  distance  of  1,350  feet,  a 
wooden  flume  24  by  48  inches  constructed  in  the  new  channel  up  to 
the  outlet  gate,  and  a  new  concrete  outlet  structure  with  iron  gate 
installed,  requiring  the  placing  of  23  yards  of  reinforced  concrete. 
The  embankment  recommendea  by  the  board  was  not  constructed  on 
account  of  opposition  of  the  property  owners  adjacent  to  the  pro- 
posed structure,  who  claimed  tnat  the  raising  of  the  water  surface  in 
the  lake  would  damage  their  property  by  seepage;  however,  the  esti- 
mates for  the  fiscal  year  1917  make  provision  for  this  work,  as  the 
town  has  become  largely  depopulated  on  account  of  removal  of  the 
county  seat  to  Okanogan  ana  it  is  not  anticipated  that  serious 
opposition  will  materiiOize.  Digitized  by  Google 
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CONCONULLF  DAM. 

Conconully  Reservoir  is  formed  by  an  earth  dam  1,000  feet  long 
and  64  feet  hi^h  built  across  Salmon  Creek  a  short  distance  below  the 
confluence  of  its  north  and  west  forks  and  2  miles  from  Conconully, 
Wash.    The  dam  was  constructed  by  the  hydraulic-fill  method. 

Construction  work  was  begun  on  the  dam  in  April,  1907,  but  on 
opening  the  cut-off  trenches  it  was  found  that  the  material  below  the 
surface  was  unsuitable  for  a  foundation ;  and  on  the  recommendation 
of  a  board  of  engineers,  who  examined  the  work  in  May,  1907,  a  new 
site  for  the  dam  was  selected  8,300  feet  farther  upstream.  The  change 
in  site  also  involved  extensive  changes  in  the  plans  for  the  outlet 
works  and  spillway. 

Work  was  begun  at  the  new  site  in  July,  1907,  and  during  the  sea- 
son the  dam  site  was  cleared  and  grubbed;  drainage  and  cut-off 
trenches  were  excavated;  the  outlet  tunnel  and  gate  shaft  were 
drpen ;  the  excavation  of  the  spillway  was  begun ;  sheet  piling  was 
driven  by  the  aid  of  a  water  jet;  crib  dams  were  built  on  the  south 
and  west  forks  of  Salmon  Creek;  and  work  was  begun  on  over  8 
miles  of  water-supply  flume  to  two  borrow  pits  one-quarter  mile  south 
of  the  dam  site;  and  nearly  three- fourths  of  a  mile  of  steel-lined 
sluicing  flume,  supported  on  trestles  with  bents  from  80  to  96  feet 
high,  was  constructed  to  the  dam  site  and  along  its  entire  len^h. 
During  the  winter  of  1907-8  parts  of  the  tunnel  were  lined  with 
concrete,  excavation  of  the  spillway  was  continued,  and  the  first- 
stage  flumes  for  water  supply  and  for  sluicing  material  into  the  dam 
were  completed. 

Sluicing  operations  were  begun  in  April,  1908,  and  during  the  sea- 
son, with  an  available  water  supply  avera^ng  15^  second- feet,  about 
100,000  cubic  yards  of  material  were  sluiced  into  place.  Sluicing 
was  suspended  on  October  16, 1908. 

In  1909  about  177,000  cubic  yards  of  material  were  placed  in  the 
embankment. 

In  1910  about  49,000  cubic  yards  of  material  were  placed  in  the 
dam,  which  was  completed  on  June  30,  except  for  cleaning  up, 
dressing  the  slopes,  and  dismantling  the  trestles. 

The  excavation  of  the  spillway  and  spillway  channel,  involving 
the  removal  of  26,000  cubic  yards  of  limestone,  soapstone.  and  de- 
composed granite,  was  completed  in  July,  and  the  placing  or  concrete 
in  these  structures  was  completed  in  September,  1908.  The  gate 
shaft  was  lined  with  concrete,  and  concrete  lining  in  the  tunnel  was 
completed  in  October,  1908.  In  the  spring  of  1909  a  temporary 
wooden  gate  was  installed  in  the  gate  chamber  for  the  purpose  of 
controlling  a  small  amount  of  water  stored  in  the  reservoir  for  irri- 
gation during  the  season.  In  the  fall  of  1909  the  permanent  cast- 
iron  gates  with  operating  rods  and  floor  stands  were  installed,  and  in 
thf  spring  of  1910  a  remforced  concrete  gate  house  with  a  corru- 
gated calvanized-iron  roof  was  erected  over  the  gate  shaft. 

At  the  close  of  the  fiscal  year  1910,  Conconully  Dam  had  been  com- 

Sleted,  with  the  exception  of  dismantling  the  sluicing  trestles  and 
ressing  the  slopes  of  the  dam,  which  was  all  finished  by  August  1, 
1910. 

On  June  10, 1912,  a  board  of  engineers  submitted  a  report  relating 
to  the  ^(torage  reservoirs  of  the  project.    Conconully  Dam  and  ap- 
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purtenant  structures  were  inspected  and  found  to  be  in  a  satisfactory 
condition.  Seepage  water  existed  along  the  toe  of  the  dam  and 
along  the  foot  of  the  spillway  ridge.  U  was  recognized  that  this 
seepage  would  undoubtedly  increase  as  the  reservoir  was  filled,  but 
this  was  not  considered  to  be  a  serious  matter  unless  the  leakage 
should  become  much  greater,  in  which  event  the  board  proposed 
methods  for  stopping  the  leakage  by  pouting  on  spillway  crest,  con- 
structing a  deep  cut-off,  or  hydraulickmg  in  front  of  the  slopes  of  the 
ridge.  It  was  recommended  that  the  sum  of  $15,000  be  included  in 
the  estimates  of  the  ultimate  building  cost  of  the  project  for  work  on 
Conconully  spillway  and  that  allotment  of  this  amount  should  be 
made  whenever  the  need  arose,  but  up  to  the  close  of  the  fiscal  year 
1916  this  had  not  come  to  pass. 

CANAL  SYSTEM. 

The  grading  for  the  Main  Canal  and  Main  High  Line  and  Low 
Line  Canals  was  done  under  nine  informal  contracts;  the  work  was 
begun  in  September,  1906,  and  finished  November  13,  1907,  about 
240,000  cubic  yards  of  material  being  excavated.  The  structures  were 
built  and  the  concrete  lining  was  placed  by  Government  forces. 
The  diversion  dam  was  built  m  the  fall  of  1906  and  the  other  con- 
crete structures  and  concrete  canal  lining  between  June  and  Novem- 
ber, 1907.  The  distributing  laterals  and  sublaterals,  involving  the 
excavation  of  about  90,000  cubic  yards  of  material,  were  built  under 
twelve  informal  contracts  during  the  summer  and  fall  of  1907  and  the 
early  spring  of  1908. 

Wooden  measuring  devices,  consisting  of  rating  flumes  and  Cip- 
poletti  weirs  with  galvanized  iron  edges,  were  constructed  at  the 
entrances  to  all  turnoute  from  all  canals  and  laterals. 

EXTENSION  OF  DISTEIBirnOK  8TBTEM« 

As  originally  constructed  the  distribution  system  comprised  about 
40  miles  of  main  canals,  laterals,  and  sublaterals  and  did  not  provide 
for  a  direct  delivery  of  water  to  each  farm,  except  in  those  cases 
where  the  land  was  traversed  by  the  canala  In  order  to  obtain  water 
it  was  necessary  for  those  water  users  who  were  not  situated  adjacent 
to  the  canals  to  construct  their  own  farm  ditehes  and  irrigation  struc- 
tures. This  proved  to  be  unsatisfactory,  and  in  October,  1911,  the 
officers  of  the  water  users'  association  requested  the  director,  who  was 
then  on  the  project,  to  authorize  the  extension  of  the  distribution 
system  to  provide  for  the  delivery  and  measurement  of  the  water  by 
the  United  States  on  each  farm.  This  the  director  promised  to  do  if 
the  water  users  by  majority  vote  expressed  such  a  desire  and  would 
agree  to  transfer  to  the  Government  such  ditehes  and  irrigation  struc- 
tures as  they  had  constructed  and  such  as  would  be  required  in  ex- 
tending the  system.  A  large  majority  of  the  waters  users  voted  in 
favor  of  the  extension  and  operation  oi  the  system  by  the  Govern- 
ment. On  October  8, 1912,  the  plan  received  departmental  approval. 
Funds  for  the  prosecution  of  the  work  were  allotted  from  time  to 
time  as  required,  in  accordance  with  the  report  of  the  board  of  engi- 
neers, dated  June  9,  1912,  end  actual  construction  work  was_ com- 
menced as  early  in  1918  as  weather  conditions  would  penmt^ 
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the  end  of  the  fiscal  year  1916,  in  addition  to  the  ditches  and  irriga- 
tion structures  transferred  to  the  United  States  by  individual  water 
users,  there  had  been  completed  the  following  items  of  work: 

15  miles  of  smaU  earth  ditches  of  10  second-feet  capacity  and  smaller, 

involving  18,290  cubic  yards  of  excavation. 
24  mUes  of  iron  pipe  lines,  ranging  from  4  to  14  inches  in  diameter  and 

from  22  to  18  gage  In  thickness. 
1,330  linear  feet  of  No.  36  and  No.  48  steel  fluma 
1,000  minor   wooden   structures,   consisting  of  headgates,   weirs,   pipe 

inlets  and  outlets,  etc. 

SEEPAGE  LOSSES. 

As  originally  constructed  the  canals  and  laterals  were  all  open 
earth  ditches  with  the  exception  of  about  3,000  linear  feet,  where 
the  location  was  along  steep  side-hills  and  where  monolithic  concrete 
lining  was  placed  in  order  to  make  the  canals  safe  for  operation.  The 
operation  of  the  system  during  1910  and  1911  made  it  evident  that 
tne  canals  would  have  to  be  improved  before  a  sufficient  quantity  of 
water  could  be  delivered  to  the  lands  after  all  or  a  large  percentage 
of  the  project  had  been  brought  under  cultivation.  The  reason 
for  this  was  that,  with  the  seepage  losses  which  had  be^  encountered, 
the  canal  system  was  not  large  enough  to  carry  sufficient  water  for 
the  irrigation  of  the  lands;  moreover,  the  water  supply  available 
from  Salmon  Creek  was  not  sufficient  for  that  purpose.  During  1911, 
with  only  65  per  cent  of  the  lands  under  cultivation,  the  available 
water  supply  m  the  reservoirs  was  exhausted  on  August  1,  the  quan- 
tity of  water  delivered  to  the  land  amounting  to  only  1.18  acre-feet 
per  acre.  This  shortage  was  due  almost  whoUy  to  seepage  from  the 
canals  in  transportation,  which  amounted  to  more  than  51  per  cent. 

On  February  24, 1912.  a  report  was  submitted  by  a  board  of  engi- 
neers consisting  of  Chiei  En^meer  A.  P.  Davis,  Consulting  Engineer 
D.  C.  Henny,  and  Supervising  Engineer  Charles  H.  Swigart,  who 
recommended  the  immediate  allotment  of  $20,000  for  the  purpose  of 
lining  with  concrete  those  portions  of  the  distributioB  system  where 
seepage  losses  had  been  the  greatest.  This  recommendation  was 
approved,  funds  were  allotted,  and  actual  work  was  commenced  as 
early  as  weather  conditions  would  permit. 

INCREASED    CX>ST    APPROVED. 

The  board  estimated  that  approximately  $250,000,  or  $80  per  acre, 
would  be  required  for  the  work  proposed  to  be  done,  in  order  to  make 
the  project  a  success  and  provide  an  ample  water  supply.  The  build- 
ing charge  had  been  originally  announced  by  public  notice  as  $65 
per  acre,  but  this  amount  had  already  been  expended  in  the  construc- 
tion of  the  project  and  it  was,  therefore,  necessary  to  arrange  some 
method  by  which  the  cost  of  the  additional  work  contemplate  could 
be  returned  to  the  reclamation  fund.  On  April  1, 1912,  at  the  annual 
meeting  of  the  stockholders  of  the  Okanogan  Water  Users'  Asso- 
ciation, a  proposition  was  submitted  that,  if  the  water  users  would 
agree  to  repay  the  additional  cost,  the  Reclamation  Service  would 
proceed  witn  this  work.  This  the  members  of  the  association,  by  an 
almost  unanimous  vote,  agreed  to  do.  Accordingly,  the  stay  of  pro- 
ceedings in  order  of  April  29,  1912,  was  issued  pcfitpomns^ 
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ayments  on  the  construction  charge  at  the  $65  rate,  substituting  in 
ieu  thereof  a  temporary  rental  charge  of  $3  per  acre  and  providing 
for  an  ultimate  water-ri^ht  charge  of  $100  or  more  per  acre  as  to  all 
lands  the  owners  of  which  filed  in  writing  their  acceptance  of  the 
terms  and  conditions  of  the  order.  By  order  dated  July  6,  1912,  the 
amount  of  this  final  building  cost  was  limited  to  $110  per  acre.  Prac- 
tically all  of  the  water-right  applicants  accepted  this  increased  cost 
and  executed  contracts  agreeing  to  make  water-right  applications 
providing  for  payment  of  this  charge  when  announcement  should  be 
made  by  the  Secretary  of  the  Interior.  A  new  contract  was  also  made 
with  the  water  users^  association  under  date  of  May  11,  1912. 

Supplementing  the  meeting  and  report  of  the  board  of  engineers 
on  February  24,  1912,  the  same  board  convened  on  the  project  on 
June  9  and  recommended  the  following  program  of  work  for  safe- 
guarding and  supplementing  the  project  water  supply: 

Concrete  lining  of  canals $150. 000 

Power  and  pumping  development 82, 000 

Extension  of  distribution  system 52, 000 

Improvements  to  storage  works 20,000 

Total 304, 000 

This  recommendation  was  approved  and  immediate  steps  taken  to 
carry  it  out 

GANAIi  UNINO. 

As  an  experiment  a  small  quantity  of  plaster  concrete  lining  was 
placed  on  the  upper  main  lateral  in  1910  and  1911.  This  lining  con- 
sisted of  a  layer  of  concrete  1^  inches  thick  plastered  on  a  specially 
repared  gravel  foundation  following  the  natural  slope  of  the  canal 
auKs.  As  this  proved  to  be  a  success,  the  lining  placed  in  the  spring 
of  1912  was  done  in  the  same  manner.  The  work  was  continued  in 
the  fall  of  1912  after  the  close  of  the  irrigation  season,  and  similar 
work  was  done  each  spring  and  fall  up  to  the  close  of  tne  fiscal  year 
1916,  the  work  of  necessity  being  done  outside  of  the  irrigation 
season,  commencing  as  soon  m  the  spring  as  weather  conditions  would 
permit  and  continuing  in  the  fall  until  winter  set  in.  For  this 
purpose  a  small  concrete  mixer  of  one-quarter  yard  capacity,  mounted 
on  trucks  and  operated  by  a  5-horsepower  gasoline  engine,  was  pur- 
chased in  August,  1912,  and  was  used  each  season  on  this  work  up 
to  June  80,  1916.  Up  to  this  time  approximately  30  miles  of  canals 
had  been  Imed,  requiring  8,280  cubic  yards  of  concrete. 

POGITB  DRAINAGE  DrTCH. 

Certain  lands  adjacent  to  drop  No.  1,  where  the  lower  main  lateral 
leaves  the  high-line  canal,  had  t^ome  swamped  by  seepage.  A  ditch 
about  2,300  feet  in  length,  and  involving  the  removal  of  3,250  cubic 
yards  of  earth,  was  excavated  in  April.  1912,  to  drain  this  water  off 
mto  a  natural  wasteway  running  into  tne  Okanogan  Kiver. 

TEUSPHONTS  SYSTEM. 

In  1906  a  grounded  telephone  line  about  19  miles  in  length  was 
constructed  connecting  Conconully  Dam  and  project  headquarters. 
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By  1912  it'  had  become  necessary  to  reconstruct  this  line  on  account  of 
the  rotting  of  the  poles.  This  was  accordingly  done;  a  new  pole  line 
was  set  and  the  line  straightened  and  made  a  metallic  circuit  by  the 
addition  of  another  wire.  The  line  was  also  extended  along  the  canals 
ot  the  distribution  system  for  use  in  operation  work.  The  recon- 
structed line  is  35  miles  in  length  and  included  the  installation  of  21 
telephone  instruments.    < 

POWER  AND  PUMPING  SYSTEM. 

The  report  of  the  board  of  engineers  dated  June  9,  1912,  contem- 
plated the  construction  of  a  hydroelectric  pumping  plan^^  for  the 
irrigation  of  1,050  acres  of  land  on  the  portion  of  the  project  known 
as  Robinson  Flat  by  pumping  from  the  Okanogan  Eiver  with  elec- 
trical energy  developed  at  tae  drops  in  the  project  canals.  This 
plant  was  to  be  part  of  the  plan  for  improving  the  project  water  sup- 
ply, and  was  to  oe  used  only  during  such  years  as  the  gravity  flow  of 
Salmon  Creek  was  insuflScient  for  the  proper  irrigation  of  the  lands. 
Construction  work  on  this  system  was  begun  early  in  July,  1914,  and 
had  been  completed  by  June  30, 1915,  with  the  exception  of  the  erec- 
tion of  a  surge  pipe  and  tower  70  feet  high  in  connection  with  the 
steel  part  of  the  discharge  pipe  and  the  final  testing  of  the  plants. 
The  system  consists  of  power  plants  at  drops  Nos.  1  and  2  of  the 
canal  system,  connected  with  tne  pumping  plant  on  the  Okanogan 
River  near  the  town  of  Omak  by  5 J  miles  of  transmission  line.  From 
the  pumping  plant  the  water  is  discharged  into  the  canals  of  the 
gravity  system  by  means  of  250  feet  of  30-inch  riveted  steel  pipe  and 
4,417  linear  feet  of  continuous  wood-stave  pipe.  Each  of  the  power 
plants  has  a  rated  capacity  of  250  horsepower.  The  pumping  plant 
contains  two  units,  comprising  two  2-stage  centrifugal  pumps  of 
6  second- feet  capacity  each,  and  each  operated  by  a  200-horsepower 
variable-speed  motor.  The  three  buildings  are  of  reinforced  concrete 
construction,  with  corrugated  iron  roomig,  which,  with  the  trans- 
mission line,  were  built  by  Government  lorces.  The  electrical  ap- 
paratus was  furnished  under  formal  contracts  with  the  AUis-Chal- 
mers  Manufacturing  Co.  and  the  General  Electric  Co.  The  hydraulic 
apparatus  was  furnished  by  Charles  C.  Moore  &  Co.  and  the  Pelton 
Water  Wheel  Co.  The  wood-stave  pipe  line  was  erected  under  con- 
tract with  the  American  Wood  Pipe  Co.,  of  Tacoma,  and  contract 
was  let  to  W.  A.  Kraner  &  Co.,  of  !rortland,  for  erection  of  the  steel 
pipe  lines  at  the  three  plants. 

OOLVIIJiE  EXTENSION. 

Early  in  the  history  of  the  project  an  a^tation  was  started  for  the 
investigation  of  the  feasibility  of  irrigating  a  narrow  strip  of  land 
lying  along  the  Okanogan  Biver  in  the  Colville  Indian  Reservation, 
opposite  the  main  body  of  the  project.  This  agitation  was  the  re- 
sult of  the  passage  of  the  act  of  Congress  approved  March  22,  1906, 
authorizing  the^  sale  and  disposition  of  surplus  or  unallotted  lands 
of  the  reservation.  A  preliminary  survey  was  made  late  in  1906, 
which  developed  that  approximately  5,000  acres  of  land  lying  along 
the  river  directly  opposite  the  profect  could  be  irrigated  by  pump- 
ing, with  a  maximum  lift  of  100  feet,  power  to  be  devcloped^n  paLnm^n 
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Creek  Canyon  below  ConconuUy  Dam.  On  account  of  the  relatively 
high  construction  cost  of  such  a  project,  however,  as  shown  by  the 
estimates  then  prepared,  it  was  not  considered  advisable  to  allot  an^ 
money  for  this  purpose  at  that  time.  As  all  of  the  lands  to  be  irri- 
gated lie  in  the  Indian  reservation,  it  was  proposed  to  construct  the 
irrigation  works  in  cooperation  with  the  Indian  Service,  which  would 
provide  the  funds,  the  Keclamation  Service  to  do  the  work.  In  view 
of  the  probable  ultimate  construction  of  this  extension,  withdrawal 
was  made  of  the  irrigable  lands  within  its  proposed  boundaries. 

In  1911  the  proposed  extension  was  again  taken  up  and  expenditure 
of  funds  authorized  on  June  5,  1911,  to  cover  the  cost  of  the  final 
surveys.  This  work  was  prosecuted  throughout  the  summer  and  fall. 
The  area  to  be  included  within  the  extension  was  reduced  to  3,600 
acres.  The  work  done  included  surveys  for  power-house  site  on 
Salmon  Creek,  in  Ruby  Canyon.  Based  on  these  surveys,  final  esti- 
mates were  prepared  and  submitted  to  the  Indian  OiBce  tor  approval. 
On  June  9,  1912,  a  board  of  engineers,  consisting  of  A.  P.  Davis,  D. 
C.  Henny,  and  Charles  H.  Swigart,  considered  plans  for  this  ex- 
tension and  recommended  that  the  work  be  done,  at  an  estimated 
cost  of  $330,000,  or  about  $91  per  acre,  but  the  scheme  of  joint  con- 
struction by  the  Reclamation  Service  and  the  Ofiice  of  Indian  Affairs 
was  finally  abandoned  on  account  of  the  high  cost  and  the  fact  that 
no  funds  were  then  available  for  that  purpose.  The  lands  withdrawn 
were  ultimately  restored  and  allotted  to  the  Indians. 

GONSTBTTCTION  DUBINO  FISCAL  YEAR. 

Canal  lining. — ^The  work  of  placing  concrete  lining  in  the  canals 
and  laterals  of  the  distribution  system  to  stop  seepage  losses  was  con- 
tinued after  the  irrigation  season  of  1916  until  stopped  by  winter 
weather  and  during  the  spring  of  1916  prior  to  the  be^nning  of  the 
irirgation  season.  During  this  period  a  plaster  lining  1^  inches 
thick,  following  the  plan  used  m  previous  jears,  was  placed  in 
42,957  linear  feet  of  canals,  requiring  2,021  cubic  yards  of  concrete. 

Extension  of  distribution  system. — ^During  the  year  this  work  was 
continued  for  the  delivery  of  water  to  individual  farms  as  new  tracts 
were  brought  under  irrigation.  There  was  excavated  2,550  linear 
feet  of  small  ditches  with  capacity  less  than  10  second-feet,  involv- 
ing the  moving  of  524  cubic  yards  of  earth.  There  were  laid  3,344 
linear  feet  of  black  iron  pipe  ranging  in  size  from  5  to  10  inches  and 
20  to  22  gauge  in  thickness,  and  27  minor  wooden  structures,  consist- 
ing of  outlete,  measuring  devices,  drains,  etc.,  were  installed.  The 
iron  pipe  was  manufactured  on  the  project  under  informal  contract 
with  a  local  firm  from  iron  sheets  purchased  at  the  rolling  mills  and 
supplied  to  the  contractor  by  the  United  States.  The  completed 
pipe  was  dipped  in  two  coats  of  asphaltum  at  the  dipping  plant 
maintained  at  the  town  of  Omak  for  that  purpose.  During  the 
month  of  June,  1916,  21,760  linear  feet  of  this  pipe,  ranging  from 
4  to  12  inches  in  diameter,  were  manufactured  at  6mak  and  dipped 
in  asphalt.  The  dipping  plant  was  then  dismantled,  as  all  pipe  re- 
quired for  the  completion  of  this  work  had  been  made. 

Power  and  pumping  plants. — During  the  spring  of  1916  the  30-inch 
wood  stave  pipe  Ime,  which  is  4,417  feet  in  length,  was  painted  with 
ooa]  tar,  and  a  surge  pipe,  consisting  of  cast-iron  stand  pipe  70 
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feet  high  supported  by  steel  tower,  was  erected  on  the  brow  of  the 
hill  at  the  junction  of  the  steel  and  wood  stave  pipe  lines.  The  first 
test  of  the  power  and  pumping  plants  made  at  the  close  of  the 
fiscal  year  1915  developed  certain  minor  deficiencies  in  the  machin- 
ery. The  contractors  supplied  new  parts  to  remedy  these  defects, 
which  were  placed,  and  the  plants  were  ready  for  final  testing  at  the 
close  of  the  fiscal  year  1916. 

OFEBATION  AJSTD  MAINTENANCB. 

The  run-off  of  Salmon  River  during  1915  amounted  to  35,234  acre- 
feet,  which  was  only  about  500  acre-xeet  less  than  the  run-off  during 
the  preceding  year  and  about  30  per  cent  greater  than  the  average 
annual  run-on  for  the  13  years  since  records  of  the  flow  of  this  stream 
have  been  kept.  This  run-off  was  greater  than  the  capacity  of  the 
reservoirs  of  the  project,  and  8,375  acre-feet  ran  to  waste  into  the 
Okanogan  River  and  through  the  various  wasteways  in  the  project 
distribution  system.  At  the  end  of  the  irrigation  season  approxi- 
mately 4,700  acre-feet  remained  in  storage,  which  was  about  700 
acree-feet  in  excess  of  the  quantity  remaining  at  the  close  of  the 
season  of  1914. 

The  irrigation  season  of  1916  began  on  April  27,  when  water  de- 
liveries were  begun,  owing  to  hot,  dry  weather  throughout  the  month 
of  April,  and  continued  until  September  5,  extending  over  a  period 
of  14^  days.  On  account  of  unusuallv  dry  weather  in  the  fall  it  was 
also  necessary  to  run  a  small  head  oi  water  for  irrigation  the  latter 
part  of  October  and  the  fore  part  of  November,  in  order  that  the 
orchards  in  certain  portions  of  the  project  which  had  become  very 
dry  might  be  wet  up  before  the  ground  was  frozen  for  the  winter. 
The  service  was  prepared  to  deliver  water  during  the  year  to  10,099 
acres,  of  which  7,800  acres,  or  about  77.2  per  cent  of  the  total  irri- 
gable area,  were  actually  irrigated.  Water  was  delivered  during  the 
season  to  440  farms,  containing  an  aggregate  of  9,400  acres  of  irri- 
gable land.  ^ 

The  growing  season,  with  the  exception  of  the  month  of  May,  was 
one  of  the  hottest  and  driest  that  the  project  has  experienced.  The 
hot  weather  began  early  in  April  and,  with  the  exception  of  a  portion 
of  the  month  of  May,  continued  almost  without  interruption  well 
along  into  September.  The  principal  drawback  to  farming  opera- 
tions, however,  was  due  to  grasshoppers,  which  appeared  on  the 
project  in  large  numbers  early  in  July  and  caused  considerable 
damage  to  fruit  trees  and  gardens.  Alfalfa  was  also  attacked  and  in 
many  cases  the  third  cutting  was  almost  a  total  loss.  Grasshoppers 
were  also  very  numerous  throughout  the  project  early  in  the  season 
of  1916,  having  hatched  from  eggs  deposited  the  previous  year.  At 
the  close  of  the  fiscal  year,  however,  they  had  not  attained  sufficient 
size  to  do  any  great  amount  of  damage,  except  in  a  few  isolated 
places. 

Classification  of  lands. — ^The  use  of  irrigation  water  during  the 
season  of  1915  was  not  as  extensive  as  in  1914  on  account  of  dif- 
ference in  method  of  assessing  charges  to  repay  the  cost  of  operating 
the  project.  Up  until  1915  this  cost  had  been  met  by  a  flat  rental 
charge  of  $3  per  acre,  but,  effective  with  the  season  of  1915,  an  order  of 
the  department  was  issued  basing  these  charges  upon  the^mount  of 
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water  used.  The  lands  of  the  project  were  divided  into  three  classes 
according  to  the  quality  of  the  soil,  the  better  lands  being  designated 
as  class  A,  the  lands  next  in  quality,  class  B,  and  the  poorer  or  sandier 
lands,  class  C.  The  public  notice  provided  for  a  minimum  charge  of 
$1.75  per  acre,  whether  water  was  used  or  not,  which  would  entitle 
class  A  lands  to  a  delivenr  of  1  acre- foot  per  acre,  class  B  lands  to  1^ 
acre- feet  per  acre,  and  class  C  lands  to  2  acre-feet  per  acre.  Addi- 
tional water  was  delivered  for  a  charge  of  50  cents  per  acre-foot, 
irrespective  of  the  classification  under  which  the  land  might  fall. 
This  scheme  of  charges  provided  ample  revenue  for  the  operation  of 
the  project  and  at  the  same  time  caused  an  actual  decrease  in  the 
amount  of  water  delivered  to  the  irrigators.  This  public  notice  was 
continued  in  effect  without  change  for  the  irrigation  season  of  1916. 

Operation  of  system, — ^The  entire  distribution  system  was  operated 
throughout  the  season  without  interruption,  except  for  one  day,  on 
July  5,  when  a  small  cloudburst  filled  the  main  canal  near  the  intake 
with  gravel  and  other  debris  washed  down  from  the  hills.  It  was 
necessary  to  turn  the  water  out  for  one  day  while  this  was  being 
cleaned  out.  The  system  operated  included  26  miles  of  concrete-lined 
canals,  24  miles  of  iron  pipe  lines,  and  about  26  miles  of  open-earth 
ditches,  together  with  attendant  structures  of  drops,  checks,  take  outs, 
measuring  devices,  drains,  etc.  The  quantity  of  water  diverted  for 
irrigation  by  the  various  canals  and  private  ditches  comprising  the 
distribution  system  was  24,640  acre-ieet,  of  which  18,580  acre-feet 
were  delivered  to  the  land,  or  2.38  acre-feet  per  acre  irrigated.  The 
seepage  and  evaporation  losses  in  the  distribution  system  amoimted 
to  20.2  per  cent  of  the  water  diverted,  being  a  saving  of  6.2  per  cent 
over  the  losses  in  1914.  This  decrease  was  practically  all  due  to  con- 
crete lining  placed  in  the  canals  during  the  previous  fiscal  year,  and 
the  work  done  in  1916  will  still  further  reduce  these  losses.  Of  the 
land  irrigated,  6,457  acres  under  the  project  canals  received  15,861 
acre- feet  of  water,  or  2.46  acre- feet  per  acre.  The  remainder  of  the 
land  irrigated,  or  1,843  acres,  is  situated  under  various  private  ditches 
diverting  from  Salmon  River  but  incorporated  as  a  part  of  the  project, 
and  received  2,719  acre- feet,  or  2.03  acre-feet  per  acre.  At  the  end 
of  the  calendar  year  1915  the  reservoirs  of  the  project  contained 
6,100  acre- feet  available  for  use. 

The  total  operation  and  maintenance  cost  for  the  irrigation  year 
ending  November  30,  1915,  was  $11,455.31,  which  was  ec[uivalent  to 
$1.13  per  acre  based  on  the  total  irrigable  area  of  the  project,  or  $1.47 
per  acre  irrigated.  The  operation  and  maintenance  estimate  for  the 
fiscal  year  1916  was  $15,000,  or  $1.87  per  acre. 

The  rotation  system  of  water  delivery^  which  had  been  used  suc- 
cessfully during  previous  years,  was  continued.  The  rotation  period 
remained  at  seven  days;  that  is,  water  was  delivered  to  each  water 
user  as  ordered  for  seven  days  and  then  shut  off  for  seven  days, 
the  project  being  divided  into  two  districts  and  water  delivered  to 
the  lands  in  each  altematelv.  Each  water  user  was  notified  at  the 
beginning  of  the  season  of  the  dates  on  which  water  would  be  avail- 
able for  his  land,  and  this  schedule  was  adhered  to  as  strictly  as 
conditions  would  permit,  no  one  being  delivered  water  out  of  period 
unless  for  some  reason  beyond  his  control  he  was  prevented  from 
irrigating  during  his  period,  or  could  give  some  other  good  and 
valid  reason.  r-  ^^^i ^ 
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The  operation  of  the  system  during  the  season  was  attended  by 
no  washouts  or  other  accidents  making  necessary  shutting  off  the 
water,  with  the  exception  of  the  cloud-burst  on  July  5.  During  the 
rainy  period  in  May  the  orders  for  water  practically  stopped.  Water 
deliveries  were  handled  by  an  operating  force  of  five  patrohnen, 
who  visited  each  day  every  structure  through  which  water  was  being 
delivered  and  made  a  record  of  the  amount  of  water  flowing  to  each 
irrigator.  The  regular  maintenance  crew  consisted  of  two  teamsters 
with  teams,  who  acted  as  subforemen,  with  two  men  each. 

Season  of  1916, — The  winter  of  1915-16  was  one  of  the  most 
severe  in  the  history  of  the  project.  The  first  snowfall  occurred 
on  November  10  and  by  the  end  of  the  month  the  snowfall  had 
amounted  to  20.5  inches.  On  April  1  snow  was  still  lying  in  drifts 
and  sheltered  spots  on  the  project  lands  and  at  ConconuUy  Dam 
the  depth  amounted  to  10  inches.  The  total  snowfall  for  the  winter 
amounted  to  65  inches.  During  January  and  the  fore  part  of 
February  unusually  high,  cold  winds  from  the  north  prevailed, 
blocking  all  roads  with  drifts,  making  travel  very  difficult  and  at 
times  impossible.  The  mean  temperature  for  the  month  of  January 
at  the  Weather  Bureau  station  at  Omak  was  11°  above  zero.  The 
unusual  snowfall  assured  a  heavy  run-off  throughout  the  succeeding 
season ;  fortunately,  however,  a  very  cool,  backward  spring  retarded 
the  melting  of  the  snows,  which  were  still  visible  at  the  end  of  the 
fiscal  year  on  the  higher  mountains  forming  the  watershed  of  Salmon 
River.  Toward  the  end  of  April,  when  the  spring  run-off  had  begun 
and  the  reservoirs  were  filling  up,  it  was  deemed  expedient  to  release 
water  from  storage  and  allow  it  to  run  to  waste  into  the  Okanogan 
River,  to  be  better  able  to  control  the  high  water  when  the  run-off 
reached  its  height.  Accordingly,  the  outlet  gates  at  ConconuUy 
Reservoir  were  raised  on  April  29  and  from  that  date  until  the  end 
of  the  year  water  was  washed  continuously  into  the  Okanogan  River, 
the  total  quantity  being  approximately  17,300  acre-feet^  or  con- 
siderably in  excess  of  the  total  storage  capacity  of  the  project.  The 
maximum  flood  occurred  on  June  26,  wnen  about  400  second-feet 
were  passing  over  the  measuring  weir  below  the  reservoir.  Some 
damage  was  done  to  roads  and  bridges  along  the  lower  Salmon 
Creek  Valley  which  had  not  been  constructed  to  withstand  such 
high  water. 

The  irrigation  season  of  1916  began  on  Ma^  6,  when  water  was 
turned  into  the  project  canals  and  water  deliveries  commenced.  The 
trustees  of  the  Okanogan  Water  Users'  Association,  in  view  of  the 
apparent  heavy  run-off,  had  petitioned  that,  during  the  period  when 
water  was  being  wasted  from  the  reservoir,  deliveries  be  made  to  the 
project  lands  at  two-thirds  of  the  regular  price;  that  is,  that  3  feet  of 
water  be  delivered  for  the  price  of  2.  This  request  was  approved 
and  deliveries  were  made  on  this  basis  throughout  the  remainder  of 
the  fiscal  year,  as  water  was  still  being  wasted  at  that  time.  During 
the  first  two  months  of  the  irrigation  season  water  was  delivered  to 
an  area  of  approximately  8,000  acres. 

At  the  end  of  the  fiscal  year  the  irrigation  system  and  structures 
were  in  the  best  condition  in  the  history  of  the  project.  About  30  miles 
of  canals  had  been  lined  with  concrete  up  to  this  time  and  25  miles 
of  iron  pipe  lines  laid.  Nearly  all  of  the  important  structures  and 
main  canal  turnouts,  which  were  originally  constructed  of  wood,  had 
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been  replaced  with  concrete  and  steeL  and  all  of  these  improvements 
had  a  marked  effect  on  the  amount  ox  maintenance  work  necessary  to 
keep  the  system  in  good  operating  condition. 

Maintenance  work  during  the  spring,  preparatory  to  the  beginning 
of  the  irrigation  season,  was  unusually  heavy,  due  to  alternate  freez- 
ing and  thawing  while  the  snow  was  going  off  and  to  the  run-off  from 
the  melting  snows,  which  caused  the  sloughing  of  the  canal  banks 
and  the  washing  of  considerable  debris  into  them.  It  was  also  neces- 
sary to  remove  a  large  amount  of  sand  and  silt  deposited  during  the 
irrigation  season  of  1915.  At  the  close  of  the  fiscal  year  the  prospects 
were  bright  for  a  very  successful  season.  The  heavy  snows  of  the 
winter,  together  with  rains  at  the  close  of  the  year,  made  it  certain 
that  the  run-off  for  the  year  would  be  very  close  to  the  maximum 
for  the  13  years  that  records  of  the  stream  flow  have  been  kept  and 
that  the  quantity  of  water  remaining  in  the  reservoirs  at  the  close  of 
the  irrigation  season  would  be  the  largest  in  the  history  of  the  project. 
The  crop  estimate  indicated  that  the  returns  for  the  year  would  be 
very  encouraging  to  the  farmers,  with  prospects  for  prices  of  all 
classes  of  produce  considerably  in  excess  of  those  for  the  preceding 
year,  which,  however,  were  very  good. 

HUtoricml  review,  Okanogan  project. 


Item. 


mi 


19U 


1018 


1914 


191fi 


mo  I 


Acreage  for  whicb  service  vas  prepared  to  supply  water. 

Acreage  irrif^ted 

llfles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acn  of  land  irrigated  (acre-feet) 


10.061 
6,467 
41 
17,400 
8,250 
La7 


10.051 
7,363 
46 
18,740 
9,040 
L84 


10.084 
7,700 
47 
30,800 
11.908 
L57 


10,099 

7,740 

74 

30,700 

30,086 

2.69 


10,009 
7,800 
77 
34,640 
18,680 


10,009 
8,000 
77 
26,000 
30.000 
3.60 


I  Estimated. 


8STTLEHENT. 

Although  there  was  not  much  money  in  circulation  among  the 
farmers,  9ie  bank  statements  showed  a  fairly  prosperous  condition  of 
affairs  and  economic  conditions  on  the  project  may  safely  be  said  to 
be  still  improving.  There  was  no  increase  in  population  of  the 
farms,  but  among  the  project  towns  a  healthy  growth  was  manifested. 
The  town  of  Okanogan  especially,  which  became  the  county  seat  of 
Okanogan  County  on  January  1,  1915,  experienced  a  considerable 
boom  on  this  account,  and  a  number  of  new  residences  and  business 
houses,  including  a  fine  concrete  and  tile  courthouse  costing  about 
$25,000,  were  erected.  The  land  movement  during  the  year  amounted 
to  practically  nothing,  and  prices,  if  there  can  1^  said  to  have  been 
any  change,  suffered  a  still  rnrther  decline.  In  many  instances  well- 
improved  young  orchards  just  arriving  at  the  bearing  stage  can  now 
be  purchased  for  the  price  of  the  raw  land  six  or  seven  years  ago,  and 
it  IS  believed  that  these  prices  are  now  getting  down  to  a  basis  of 
actual  value. 

While  there  was  no  increase  in  the  selling  price  of  land,  the  gross 
land  value  as  shown  b^  the  farm  summary,  compiled  at  the  close  of 
the  calendar  year  1915,  shows  an  increase  over  the  previous  year  of 
$107,000,  or  $11.40  per  acre.  The  total  gross  investment  in  land  and 
stock  and  equipment  for  the  year  show3  an  inci'ease  of  $415,000,^  |q^ 
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$44.10  per  acre.  The  live-stock  increase  amounted  to  $35,000  in  yalue, 
or  nearly  33  per  cent  over  the  previous  year.  This  increase  was  made 
up  as  follows :  Horses  increased  6  per  cent  in  number  and  30  per  cent 
in  value;  cattle  increased  50  per  cent  in  number  and  value;  nogs  in- 
creased 24  per  cent  in  number,  with  an  appreciable  increase  in  value. 

The  raw  land  of  the  project  is  slowly  but  steadilv  being  brought 
under  cultivation,  and  at  the  end  of  the  year  only  about  22  per  cent 
of  the  total  project  area  remained  uncultivated.  Practically  all  of 
this  improvement  was  due  to  the  enforced  cultivation  clause  of  the 
reclamation  extension  act,  but  a  portion  of  it,  of  course,  followed  the 
natural  growth  and  development  caused  by  the  success  of  the  project 
as  a  whole  as  a  fruit-growing  proposition. 

Practically  all  of  the  fruit  growers  are  members  of  the  Northwest 
Fruit  Growers'  League  or  some  other  selling  organization  for  the 
marketing  of  the  fruit  crop  of  the  project.  These  organizations  have 
affiliated  with  the  Fruit  Growers'  Agency  (Inc.),  formed  under  the 
auspices  of  the  Office  of  Markets  and  Kural  Organization  of  the 
Department  of  Agriculture  for  the  purpose  of  consolidating  all  of 
the  selling  agencies  in  the  Northwestern  States  to  the  mutual  ad- 
vantage of  the  individual  growers.  During  the  winter  and  spring 
months  these  organizations  were  perfected  and  completely  organized 
for  the  handling  of  the  1916  crop.  ^  General  headquarters  were  estab- 
lished at  Spokane  and  a  close  relation  with  the  smaller  organizations 
was  maintained.  Constant  advice  and  information  as  to  methods 
of  marketing,  packing,  and  warehousing,  as  well  as  market  reports 
and  prices,  were  issued  from  time  to  time.  At  the  dose  of  the  year 
the  local  organizations  at  Okanogan  and  Omak  were  constructing 
permanent  centralized  shipping  warehouses  and  packing  plants  oi 
wood  and  concrete  of  sufficient  size  to  handle  the  crop  of  the  project 
for  several  years  to  come. 

Settlement  data,  Okanogan  project. 


Item. 


1913 


1914 


1916 


1910 


Total  namber  of  fianns  on  project 

Population 

Mnmber  of  irrigated  liuins 

Operated  by  owners  or  managers. .. . 

Operated  by  tenants 

Popolation 

Number  of  towns 

Population 

Total  population  tn  towns  and  on  farms. 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock , 

Total  amojmt  of  deposits ^...., 

Total  number  of  depositors 


536 

1,200 

441 

439 

a 

1,»0 
8 

i,aoo 

3,400 

0 
4 

3136,000 

3350,000 

1,486 


650 
921 
448 

448 
2 

921 
3 

1,360 

2,271 

7 

7 

4 

3136,000 

3272,000 

1,680 


900 

440 

434 

6 

900 

3 

1,600 

2,400 

7 

8 

4 

3135,000 

3325,000 

1,660 


460 

410 

10 

960 

3 

1,060 

2,300 

8 

4 

3136,000 

3400,000 

1,700 


PBINCIPAI.  CBOP& 


The  area  cropped  on  the  project  during  1915  was  4,814  acres,  an 
increase  of  more  than  61  per  cent  over  the  preceding  year,  due  to  the 
added  area  of  voung  orchards  which  arrived  at  a  bearing  stage.  The 
total  value  of  the  crops  raised  was  $254,425,  or  $52.60  per  acre 
cropped,  an  increase  in  value  of  143  per  cent  over  the  crop  census  for 
1914.    The  principal  increase  was  in  ^>pl€B,  which  produced  from 
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$26.70  to  $50.20  per  acre;  the  total  value  was  approximately  five 
times  that  of  the  preceding  year  and  the  yield  practically  four  times 
asj|reat. 

During  the  year  300  cars  of  apples  and  about  10  cars  of  small 
fruits,  consisting  principally  of  apricots  and  peaches,  were  shipped 
from  the  project.  Considerable  care  was  exercised  by  the  growers 
in  grading,  pacting,  and  shipping,  and  a  rigid  i^stem  of  inspection 
was  maintained  by  the  league,  so  that  a  high  grade  and  pack  of  fruit 
should  be  turned  out,  thus  insuring  the  stability  of  the  brand  under 
which  the  fruit  was  shipped  and  creating  a  permanent  market.  The 
net  returns  to  the  grower  on  apples  vari^  from  50  cents  to  $1.50  per 
box,  depending  upon  variety  and  grade. 

Some  trouble  was  experienced  early  in  the  season  with  fire  blight, 
which  made  its  appearance  on  the  project,  but  a  thorough  and  syste- 
matic system  of  inspection,  with  the  pruning  out  of  all  diseased  wood, 
practically  stopped  the  spread  of  the  infection  before  the  close  oi 
the  season.  The  growers  were  very  diligent  in  the  matter  of  spraying 
and  eradication  of  codling  moth,  aphis,  and  other  pests,  ana  conse- 
quently a  high  ^ade  of  xruit  was  produced.  The  growers  were  en- 
couraged by  their  organizations  and  also  by  the  State  horticultural 
inspectors,  who  have  representatives  on  the  project,  to  continue  this 
work  during  the  season  of  1916.  This  was  done,  and  the  indications 
are  that  the  grade  of  fruit  will  be  at  least  as  high  as  that  produced 
during  1915. 

Crop  report,  Ohanogon  project,  WaaMngton,  year  of  1915. 


Crop. 


Ana 
(acres). 


Unit  of 
yield. 


Yields. 


TotaL 


Average 
per  acre. 


Values. 


Per  unit 
of  yield. 


Total. 


Pttraore. 


Alfiaiebay 1,327 

Apples 3,638 

Beans 31 

Ctorerbay 

Cani,IiidJan 81 

Com,  fodder - M 

IVaits,  small 6 

Oatden IfiS 

Hky,  except  abova 167 

Omons 76 

Pasture 400 

Peaches 132 

Pears. 33.6 

Pmnes 7 

Potatoes,  common. 62.26 

Apricots. 34 

Cerrots 7 

Wheat 10 

Ifisoellaneoos S 

Less  duplicated  areas 1,412.6 

TatiA  cropped  aoreace.  4,814 


IMntad:  1 

Nonbeartng  orchards 

Young  aUBUs 

Ground  fall  plowed 

Less  duplicated  snasi '.  \ 

Total  irri^ted  acreage 


2,281 

2ft 
607 
180 


7,800 


Tons 

Pounds.. 
Bushels. 

Tons 

Bushels.. 

Tons 

Pounds.. 


8,726 

7,287,000 

180 

lao 

2,260 

268 

U,800 


2L8 

^ooo 

2 

98 

11 

8,160 


10.00 

.026 

8.60 

la  00 

.60 

7.50 

.03 


Tons 

Bushels. 


225 
160 


L6 
200 


Pounds.. 

..do 

..do 

Bushels. 
Pounds.. 

Tons 

Bushels. 


647,000 

06,800 

33,200 

7,110 

146,200 

OS 

200 


4,000 

2,060 

4,760 

110 

4,270 

14 

20 


la  00 
.90 

laoo 

.01 
.026 
.01 
.00 
.01 
8.00 
.76 


133,626 
182,176 

648 
1,300 
1,356 
2,010 

474 
8,175 
2,260 

186 
4»000 
6,470 
2,470 

332 
6,390 
1,4.U 

784 

160 

320 


6a  10 
20.90 
2L00 
16l70 
18.20 
94.80 
87.00 
14.80 
18a  00 

la  00 

69.00 
7a  70 
47.40 

102.80 
42.70 

112.00 
15.00 

106w60 


TotaL  and  average . 


254,425 


52.60 


Araas. 


Farms  reported 

Irrigated  area,  total 

Irrigated  under  water-right  appli- 
cations  

brlgated  under  rental  contracts . . . . 
Irrigated  under  vested  water  rights. 
Cropped  area 


Acres. 


9,400 

7,800 

••S 

1,381 
4,814 


Per  cent 

of 
project. 


440 
440 

880 
20 
40 

440 


96.8 
77.2 

6L7 

1.8 

13.6 

47.6 
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ORDER,  JUIiT  28,  1915. 

Whereas  all  landholders  under  the  Okanogan  project,  Washington, 
who  duly  accepted  the  stay  of  procee£ngs  and  the  conditions 
thereof  as  set  forth  in  the  order  issued  April  29,  1912,  have  been 
subject  to  the  payment  of  a  water  rental  charge  of  $3  per  acre,  of 
irrigable  land  per  annum ;  and 

Whereas  section  11  of  the  reclamation  extension  act  of  August  18, 
1914  (38  Stat.,  686),  provides  for  water  service  in  advance  of  the 
fiidng  of  the  construction  charge  and  that  the  charges  for  such 
service  shall  be  subject  to  the  same  penalties  and  to  the  provisions 
for  cancellation  and  collection  as  therein  provided  for  other  opera- 
tion and  maintenance  charges :  Now,  therefore. 

It  it  hereby  ordered^  That  the  water  service  or  rental  charge  against 
lands  entitled  to  the  stay  of  proceedings  provided  for  in  the  order 
of  April  29,  1912,  for  the  Okanogan  project  beginning  with  the 
irrigation  season  of  1915  and  continuing  thereafter  until  further 
notice,  shall  be  as  follows,  viz : 

1.  The  lands  of  the  project  shall,  for  the  purpose  of  fixing  the 
rental  charges,  be  divided  into  three  classes,  viz : 

Class  A,  lands  with  a  light  volcanic  ash  soil  requiring  the  minimum 
amount  of  water  for  irrigation. 

Class  B,  lands  reouiring  a  larger  amount  of  water  than  class  A, 
but  not  so  much  as  class  C. 

Class  C,  lands  having  the  coarsest  and  most  porous  soils  and  re- 
quiring the  maximum  amount  of  water. 

2.  A  minimum-  charge  of  $1.75  per  irrigable  acre  per  annum  is 
hereby  fixed  for  each  irrigable  acre  in  classes  A,  B,  and  C,  which  will 
entitled  the  water  user  of  class  A  lands  to  1  acre- foot  per  acre  per 
annum;  class  B  lands  to  1^  acre-feet  per  acre  per  annum;  and  class 
C  lands  to  2  acre-feet  per  acre  per  annum.  ^  Additional  quantities 
of  water  for  lands  in  classes  A,  JB,  and  C  will  be  furnished  at  the 
rate  of  50  cents  per  acre- foot. 

8.  The  classification  of  the  lands  is  shown  on  a  map  duly  filed  in 
the  records  in  the  project  office. 

4.  All  of  said  lands  shall  be  subject  to  the  provisions  for  discounts 
and  penalties,  cancellation  and  collection,  as  provided  in  the  recla- 
mation extension  act  for  other  operation  and  maintenance  charges. 

A.  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 
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[Financial  statement  In  detail,  showing  assets,  liabilities,  reserves,  and  capital,  given  in 

appendix,  p.  787.] 

Feature  costs  of  Okanogan  project  to  June  SO,  1916. 


Ftetntes. 


Sab- 
feature. 


Principal 
feature. 


Examination  and  surveys 

Storage  works: 

Salmon  Lake  Reservoir- 
Inlet  canal 

Outlet  works 

Oonoonully  Reservoir— 

Real  estate 

Clearing  reservoir  site . 

Gonconully  Dam 

Spillway 

Outlet  works 


Pumping  for  irrieatlan: 
Power  plant  MO.  1.. 
Power  plant  No.  a.. 
Pumping  plant 


Lateral  system: 

Diversion  weir 

Main  canal,  main  laterals,  and  snblaterals. 

Power  system,  transmission  line 

Farm  units 

Permanent  improvements  and  land: 

Roads 

Buildings 


Telephone  system 

Operation  and  maintenance  during  oenstruction . 
Pbnt  accounts 


Gross  cost  of  construction  of  project  to  June  30, 1016. 
88  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  Krasinf  and  farmfaig  lands 

Rental  of  irrigation  water 

Profit  on  hospital  operations 

Loss  on  messnouse  operations 


Net  cost  of  construction  of  project  to  June  30, 1016. 


11,090.00 
6,578.63 

37,788.60 
8,018.06 
221,830.00 
87,770.70 
24,400.10 


11,677.85 
13,507.50 
20,600.64 


4,152.80 
383,244.27 


1,106.06 
7,265.80 


324.00 
540.00 

1,670.50 
332.78 

U03.88 


H,ea^v 


330,880.14 


54,065.08 


386,307.10 
5,435.21 
1,880.09 


8,871.28 
6,608.10 
4,736.86 
1,860.01 


814,847.88 


9»678.45 


811,778.88 


1  Deduct. 

Estimated  cost  of  contemplated  work,  Okanogan  project,  during  fiscal  year  1917. 


Features. 


Sub- 
feature. 


Principal 
feature. 


B  works: 

__Jmon  l4tks  improvements 

Gonconully  drainage  and  land  purohass . 

Pumping  for  irrisation: 

Power  plant  NO.  1 

Power  plant  No.  3 

Pumping  plant 


18,550.00 
10,000.00 


500.00 
500.00 
500.00 


Lateral  system,  laterals  and  sublaterals 

Operation  and  maintenanoe  under  public  notice. 
Hospital  operations 


TOtsl. 


118,560.00 


1,600.00 

20,750.00 

33,000.00 

300.00 

68>00O.IO 
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R.  K.  Tiffany,  project  manager,  Sunnyslde  and  Tieton  units,  North  Yakima, 
Wash.;  C.  B.  Gbownoveb,  project  manager,  storage  unit.  Meadow  Creek, 
Wash. 

LOCATION. 

CJounties:  Yakima,  Benton,  and  Kittitas. 

Townships:  8  to  22  N.,  Rs.  11  to  27  B.,  Willamette  meridian. 

Railroads:  Northern  Pacific;  Chicago,  Milwaukee  &  St  Paul;  Oregon-Wash- 
ington Railroad  &  Navigation  Co. ;  Yakima  Valley  Transportation  Co. 

Railroad  stations  and  estimated  population  January  1,  1916:  Grandview, 
700;  Sunnyslde,  1,430;  Outlook,  150;  Granger,  360;  Zillah,  500;  Mabton,  600; 
Donald,  50;  Benton  City,  50;  Prosser,  1,500;  Bllensburg,  5,000;  Thorp,  300; 
Yakima,  200;  North  Yakima,  16,500;  Naches,  500;  Wapato,  500;  Toppenish. 
1,700;  and  Parker,  50. 

WATEB  SXTPPLY. 

StTITNYSIDE  UNIT. 

Source  of  water  supply :  Yakima  River  and  tributaries. 
Area  of  drainage  basin :  3,550  square  miles. 

Annual  run-off  in  acre-feet  of  Yakima  River  at  Union  Gap:  8,550  square 
miles,  1897  to  1015,  maximum,  4,370,000;  minimum,  1,570,000;  mean,  3,220,000. 

TIETON  UNIT. 

Source  of  water  supply :  Tieton  River  and  its  tributaries. 
Area  of  drainage  basin :  247  square  miles. 

Annual  run-off  in  acre-feet  of  Tieton  River  at  canal  headworks,  1908-1915, 
maximum,  484,000 ;  minimum,  252,000 ;  mean,  300,000. 

AGBICtTLTUBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  service  Is  prepared  to  supply  water,  season  of  1916:  Sunny- 
slde unit,  98»226  acres ;  Tieton  unit,  33,520  acres. 

Area  under  water-right  applications  and  rental  contracts,  season  of  1916: 
Sunnyslde  unit,  86,878  acres ;  Tieton  unit,  28,890  acres. 

Length  of  irrigating  season:  Sunnyslde  unit,  April  1  to  October  31,  214 
days ;  Tieton  unit,  May  1  to  October  1,  153  days. 

Average  elevation  of  Irrigable  area :  1,000  feet  above  sea  level. 

Rainfall  on  irrigable  area :  At  Sunnyslde,  1895  to  1915,  average,  6.67  inches ; 
1915,  8.28  inches ;  at  Tieton,  1915,  12.13  inches. 

Range  of  temperature  on  irrigable  area :  —21**  to  110**  F. 

Character  of  soil  of  irrigable  area :  Sunnyslde  unit — on  about  throe- fourths  of 
the  unit  the  soil  is  sandy  loam  or  volcanic  ash  from  10  to  60  feet  deep.  The 
remainder  Is  decomposed  basalt,  underlain  by  gravel  or  a  combination  of  tills 
with  the  above-named  soils.    Tieton  unit — volcanic  ash. 

Principal  products:  Forage,  hops,  vegetables,  and  fruit;  stock  and  dairy 
products. 

Principal  markets:  The  cities  of  Washington,  Oregon,  and  California;  all 
Alaska  trading  points;  fruit  markets,  including  all  eastern  cities. 
444 
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LANDS  OPENED  70B  IBBIOATION. 

SUNNTBIDE  imiT. 

Dates  of  public  notices :  Noyember  18,  1908 ;  March  2,  1900 ;  April  18,  April 
IB,  May  2,  1910;  March  15,  1911;  February  29,  May  81,  1912;  June  16,  June  23. 
October  2,  1913;  March  10,  April  11,  and  September  24,  1914;  March  31,  July 
27,  1915;  AprU  6,  May  81,  1916. 

Location  of  lands  opened:  Tps.  8  to  12  N.,  Rs.  19  to  27  B.,  Willamette 
meridian. 

Present  states  of  irrigable  lands  opened:  2,604  acres  opened  subject  to 
reclamation  act ;  657  acres  of  State  lands ;  89,965  acres  in  private  ownership. 

Duty  of  water :  3  acre-feet  per  acre  per  annum  at  the  farm. 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160  acres. 

Building  charge  per  acre  of  irrigable  land :  $52. 

Annual  operation  and  maintenance  charge:  $1  per  acre  vested  water  rights; 
80  cents  for  2  acre-feet,  $1.05  for  3  acre-feet,  $1.65  for  4  acre-feet,  and  80  cents 
additional  for  each  acre-foot  thereafter  for  public  notice  lands. 

TUTTON    UNIT. 

Dates  of  public  notices  and  orders:  November  7,  1910;  March  8,  April  14, 
1911;  January  24,  February  21,  April  18,  May  10,  1912;  March  21,  April  25, 
June  16,  1913 ;  March  4,  September  24,  1914 ;  March  9,  March  20,  October  30, 
1915;  March  16,  April  3, 1916. 

Location  of  lands  opened:  Tps.  12  to  15  N.,  Rs.  16  to  18  E.,  Willamette 
meridian. 

Present  status  of  irrigable  lands  opened;  2,009  acres  entered  subject  to 
the  reclamation  act;  81.13  acres  open  to  entry;  1,650  acres  of  State  land,  of 
which  720  acres  have  been  applied  for;  329  acres  of  railroad  land,  of  which 
132.3  acres  have  been  applied  for ;  25,989.19  acres  in  private  ownership  covered 
by  water-right  application;  2.798.15  acres  in  private  ownership  unapplied  for. 

Duty  of  water:  That  quantity  of  water  which  shall  be  beneficially  used  for 
the  irrigation  of  the  lands  and  in  no  case  exceed  the  share  proportionate  to 
Irrigable  acreage  of  water  supply  actually  available.  The  average  use  is  about 
2  acre-feet  per  acre  delivered  at  the  farm. 

Limit  of  area  of  farm  units :  Public,  40  acres ;  private,  160  acres. 

Building  charge  per  acre  of  irrigable  land :  $93. 

Annual  operation  and  maintenance  charge:  Minimum,  $1  per  acre  of  irri- 
gable land  for  1  acre-foot  or  less;  additional  quantities  to  be  delivered  where 
needed  and  charged  for  as  follows :  50  cents  for  the  first  acre-foot  and  at  the 
rate  of  75  cents  per  acre-foot  thereafter. 

GHBONOLOOICAL  SXnOEABY. 

Reconnoissance  and  preliminary  surveys  in  1908. 

Report  of  board  of  engineers  reconunending  construction  October  16,  1905.  . 

Construction  of  Sunnyside  and  Tieton  units  authorized  by  Secretary  Decem- 
ber 12,  1905 ;  Wapato  unit,  June  16,  1906. 

Sunnyside  Canal  purchased  June  23,  1906. 

First  irrigation  by  Reclamation  Service,  Sunnyside  unit,  season  of  1907, 

Tieton  diversion  dam  completed  December,  1908. 

Tieton  Main  Canal  completed  in  1909. 

Bumping  Lake  Dam  completed  in  1910. 

First  irrigation  by  Reclamation  Service,  Tieton  unit,  season  of  1911« 

Distribution  system,  Sunnyside  unit,  completed  in  1911. 

Tieton  unit  completed  winter  of  1911-12. 

Kachess  Dam  completed  fall  of  1912. 

Warren  Act  contract  with  Kittitas  reclamation  district  executed  by  Secre- 
tary of  Interior  January  18,  1913. 

Contract  with  Sunnyside  irrigation  district  signed  October  6,  1914. 

Contract  with  Snipes  Mountain  irrigation  district  signed  November  16,  1914. 

Contract  with  Outlook  irrigation  district  signed  November  23,  1914. 

Completion  of  Bumping  Lake  Reservoir  clearing  October  15,  1915. 

Clear  Creek  Dam  completed  November,  1915. 

Construction  for  Sunnyside  irrigation  district  (Benton  extension)  completed 
April,  1916.  , 

Construction  for  Outlook  irrigation  district  completed  June  1,  1916.    )OQlC 
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Oonstruction  for  Snipes  Mountain  irrigation  district  completed  June  80, 1916. 
Per  cent  completed  June  90,  1916:  Storage  unit,  83.5  per  cent;  Sunnyslde 
unit,  85  per  cent ;  Tleton  unit,  98  per  cent 

IBBIOATION  PLAN. 

The  irrigation  plan  of  the  Yakima  project  provides  for  the  storage  of  flood 
waters  of  the  Yakima  River  and  its  tributaries  in  Kachess,  Keechelus,  Glealum, 
and  Bumping  Lakes,  and  in  a  reservoir  at  McAlister  Meadows;  the  diversion 
of  water  from  the  Yakima  River  for  the  irrigation  of  62,000  acres  of  land  on 
both  sides  of  the  river  in  the  ^cinity  of  EUensburg,  comprising  the  Kittitas 
unit ;  the  diversion  of  water  from  the  east  bank  of  the  Yakima  River  near  Par- 
ker for  the  irrigation  of  110,828  acres  of  land  by  means  of  the  old  Sunnyslde 
Canal,  as  improved  and  extended  by  the  Reclamation  Service,  comprising  the 
Sunnyslde  unit ;  the  diversion  of  water  from  the  Tleton  River  below  McAlister 
Meadows  (a  reservoir  being  provided  on  the  headwaters  of  this  stream  to 
regulate  diurnal  flow)  for  the  irrigation  of  34,000  acres  of  land  lying  between 
the  Naches  River  and  Ahtanum  Creek,  in  the  vicinity  of  North  Yakima,  com- 
prising the  Tleton  unit ;  and  the  diversion  of  water  from  the  west  bank  of  the 
Yakima  River  near  Parker  for  the  irrigation  by  means  of  the  canal  system 
of  the  Yakima  Indian  Reservation,  improved  and  extended,  of  106,000  acres 
of  land  by  gravity  and  14,000  acres  of  land  by  pumping  with  power  develope<1 
at  drops  in  the  canals,  comprising  the  Wapato  unit.  The  plan  also  provides 
for  the  development  of  power  from  drops  in  the  main  canals  and  laterals  of 
the  Sunnyslde  and  Tleton  units  to  be  used  for  pumping  irrigation  water  and 
for  other  purposes.  The  United  States  claims  all  waste,  seepage,  spring,  and 
percolating  water  arising  within  the  project  and  proposes  to  use  such  water 
in  connection  therewith. 

The  following  features  of  the  above  plan  have  been  completed:  Sunnyslde 
unit:  Diversion  dam,  enlargement  of  main  canal,  Sulphur  Creek  wasteway, 
and  the  distribution  system,  with  the  exception  of  small  laterals,  etc.,  to  lands 
not  yet  applied  for;  Benton  extension  (Sunnyslde  irrigation  district) ;  Snipes 
Mountain  irrigation  district  (pumping  unit) ;  Outlook  irrigation  district  (pump- 
ing unit).  Tleton  unit:  Bumping  Lake  storage  dam.  Clear  Creek  Dam,  exten- 
sion of  Tleton  Canyon  road  to  site  of  Clear  Creek  regulating  reservoir  on  the 
headwaters  of  the  Tleton  River,  Tleton  River  diversion  dam,  main  canal,  and 
distribution  system.  Storage  unit:  Kachess  Dam;  construction  work  is  in 
progress  on  Keechelus  Dam,  the  clearing  of  reservoir  sites  at  Bumping  Lake, 
Lakes  Kachess,  Keechelus,  and  Clealum.  The  features  for  future  construction 
are :  Grandview,  Mabton,  and  Prosser  pumping  plants  and  Granger  siphon,  with 
necessary  distribution  systems;  Clealum  and  McAlister  Meadows  Reservoirs. 


STTMMABY  OF  GENERAL  DATA  FOB  YAKIMA  PROJECT  TO  JUNE 

30,  1916. 

STORAGE  UNIT. 

Finances : 

Estimated  cost  of  completed  project J?7, 354,  700. 00 

Total  construction  cost  to  June  30,  1916 $2, 172,  734.  21 

Per  cent  complete,  June  30,  1916 33.  5 

Appropriation  for  fiscal  year  1917,  total,  Yakima  project $798, 000. 00 

Allotment  for  construction,  fiscal  year  1917 $480, 000. 00 

Estimated  per  cent  complete,  June  30,  1917 36 


Appropriation,  fiscal  year  1916 $560,000.00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation— 

Disbursements $244.  818.  49 

Transfers 16.  614,  73 

$261,  433. 22 


Registered    liabilities,    chargeable    to    1016 
appropriation .')0.  696.  55 


312, 129.  77 


Unencumbered  balance,  July  1,  1916 247.  870.  23 
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Repayments : 

Constrnction  charges — 

Accrued  to  June  30,  1916 —      $200, 000. 00 

Collecteil  to  June  30,  1916 200,000.00 

Water  rental  charges —  ,    \ 

Accrued  to  June  30,  1916 14,935.00 

Ck)llected  to  June  30,  1916 14, 936. 00 

SUNNYSIDE  UNIT. 

Areas : 

Irrigable  acreage  when  project  is  complete 110,828 

Public  land  entered,  June  30,  1916 2, 604 

State  land,  June  30,  1916 1, 158 

Private  land,  June  30,  1916 107, 066 

Acreage  service  could  have  supplied  season  of  1915 81, 807 

Addition  In  fiscal  year  1916 11,419 

Estimated  addition  in  fiscal  year  1917 3,950 

Estimated  acreage  service  can  supply  July  1,  1917 97, 176 

Acreage  actually  irrigated,  season  of  1915 66, 607 

Acreage  cropped  under  irrij^ation,  season  of  1915 54, 919 


Crops: 

Value  of  Irrigated  crops,  season  of  1915 $2, 750, 326. 00 

Value  of  irrigated  crops  per  acre  cropped 50. 08 


Finances : 

Estimated  cost  of  completed  project $3, 473, 894. 00 

Total  construction  cost  to  June  30,  1916 $2, 911, 046. 01 

Per  cent  complete,  June  30,  1916 85 

Appropriation  for  fiscal  year  1917,  total $437, 200. 00 

Allotment  for  construction,  fiscal  year  1917 $254. 400. 00 

Estimated  per  cent  complete,  June  30,  1917 91 

Announced  construction  charges  per  acre .. $52. 00 

Appropriation,  fiscal  year  1916 $638, 000. 00 

Expenditures  during  fiscal  year,  chargeable  to  1916  appro- 
priation— 

Disbursements $203,  5aS.  26 

Transfers 16, 857. 62 


$220, 390. 88 
Registered  liabilities  chargeable  to  1916  ap- 
propriation       17, 866. 55 


238,  257.  43 


Unencumbered  balance,  July  1, 1916 899, 742. 57 

Repayments : 

Construction  charges — 

Accrued  to  June  30.  1916 711, 052. 07 

Collected  to  June  30,  1916 679, 228. 37 


Uncollected,  June  30.  1916 31, 823. 70 


Operation  and  maintenance  charges  (public  notice  and  all 
others) — 

Accrued  to  June  30,  1916 577, 856. 98 

Collected  to  June  30.  1916 543, 315. 97 

Uncollected,  June  80,  1916 34.  541. 01 

Water  rental  charges — 

Accrued  to  June  30.  1916 39, 931. 63 

Collected  to  June  30,  1916 39. 931. 63 

Drainage : 

Cost  of  drainage  works  to  June  80, 1916  (investigation) 11, 418. 80 
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TDETON  T7NIT. 

Areas: 

Irriglble  acreage  when  project  Is  complete 85, 780. 00 

Public  land  entered  June  80,  1916 2, 009 

Public  land  <ft)eti  to  entry  June  30.  1916 2, 087 

Public  land  withdrawn,  June  30, 1916 98 

State  and  railroad  land,  June  30,  1916 8, 137 

Private  land,  June  30,  1916 29,  568 

Acreage  service  could  have  supplied  season  of  1915 28, 000. 00 

Addition  In  fiscal  year  1916 1,000.00 

Estimated  addition  in  fiscal  year  1917 1,000.00 

Estimated  acreage  service  can  supply  July  1,  1917 80,000.00 

Acreage  actually  irrigated,  season  of  1915 22, 000. 00 

Acreage  cropped  under  irrigation,  season  of  1915 18, 100. 00 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $668, 650. 00 

Value  of  irrigated  crops  per  acre  cropped $87.00 


Finances: 

Estimated  cost  of  completed  project $8,169,271.96 

Total  construction  cost  to  June  80,  1916 $8,180,471.96 

Per  cent  complete,  June  30,  1916 96 

Appropriation  for  fiscal  year  1917,  total $104, 800. 00 

Allotment  for  construction,  fiscal  year  1917 $88,800.00 

Estimated  per  cent  complete,  June  30,  1917 100 

Announced  construction  charges  per  acre $98. 00 

Appropriation,  fiscal  year  1916 $52,000.00 

Expenditure     during     fiscal     year, 
chargeable  to  1916  appropriation — 

Disbursements $88, 087. 62 

'      Transfers 4, 131. 90 

$42, 219. 52 


Registered    liabilities    chargeable    to    1916 

appropriation 4, 654. 1 


46,874.04 


Unencumbered  balance,  July  1,  1916 5,125.96 


Repayments : 

Construction  charges — 

Accrued  to  June  80,  1916 285. 066. 22 

Collected  to  June  80,  1916 267, 442. 65 


UncoUected,  June  80,  1916 18, 542. 57 

Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30.  1916 165.517.65 

Collected  to  June  80.  1916 150.262.77 

Uncollected,  June  80.  1916 15.254.88 

Water  rental  charges — 

Accrued  to  June  80.  1916 4, 04a  50 

Collected  to  June  80,  1916 ,  4,048.00 

STOBAOE  UNIT. 

Hiitory  of  Constniotion  and  Engineering  Featnrei. 

QENERAU 

At  the  headwaters  of  the  Yakima  Siver  and  its  tributaries  are 
the  reservoir  sites  which,  when  developed,  will  have  a  total  capacity 
of  1,085^60  acre-feet.    Prior  to  this  year  the  Bumpin^Lake  And 
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Kachess  Lake  Reservoirs  were  completed  and  the  first  stage  of  Clear 
Creek  Beservoir  is  completed,  giving  a  combined  storage  capacity  of 
245,700  acre-feet.  Lake  Keechelus,  with  a  capacitv  of  152,000  acre- 
feet,  is  now  mider  construction,  while  those  yet  to  be  constructed  are 
Lake  Clealum  and  Tieton  (McAllister  Meadows),  with  a  combined 
capacity  of  686,000  acre-feet. 

BUMPING  LAKE  DAM. 

Bumping  Lake,  located  at  the  head  of  Bumping  River,  a  tributary 
of  Naches  River,  at  an  altitude  of  8,400  feet  above  sea  level,  has  a 
surface  area  of  1,300  acres  and  a  storage  capacity  of  34,000  acre- 
feet.  The  reservoir  is  formed  by  an  earth-fill  dam  having  a  maxi- 
mum height  of  50  feet,  a  crest  length  of  about  3,500  feet,  and  a 
volume  of  233,850  cubic  yards.  A  spillway  235  feet  long,  about  40 
feet  above  the  stream  bed,  is  provided  for  the  disposal  of  excess 
flood  water.  The  first  attempt  at  the  construction  of  a  dam  at  this 
location  was  made  by  the  Northern  Pacific,  Yakima  &  Kittitas 
Irrigation  Co.  in  1894.  Timber  for  the  construction  of  a  crib  dam 
was  cut,  but  lack  of  funds  prevented  further  development.  Proposals 
for  the  construction  of  the  earthen  dam  described  above  were  re- 
quested by  the  Reclamation  Service  for  opening  on  November  16, 
1906.  No  propnosals  were  received  and  the  work  was  readvertised 
under  specifications  to  be  opened  July  1, 1907,  but  no  proposals  were 
received  at  that  time.  A  road  to  the  dam  site  was  begun  in  the 
summer  of  1906  by  the  State  and  county  organizations;  and  was 
completed  by  the  Reclamation  Service  by  Government  forces  on 
December  10,  1908.  About  the  same  time  a  telephone  line  to  the 
dam  site  was  completed.  Preparatory  work  at  the  dam  site,  includ- 
ing the  clearing  ox  the  site  and  building  of  camp  structures,  and  pur- 
chase and  hauling  of  equipment  and  supplies,  was  begun  as  soon  as 
the  road  was  completed.  Construction  work  on  the  dam  was  begun 
May  17,  1909.  The  placing  of  concrete  in  the  outlet  conduit  was 
begun  on  August  6, 1909,  and  was  completed  prior  to  the  suspension 
of  work  for  the  season  in  the  latter  part  of  November.  At  that  time 
55,000  cubic  yards  of  material  had  been  placed  in  the  embankment. 
Work  was  resumed  April  20,  1910.  Considerable  difficulty  was  en- 
countered in  getting  teams,  supplies,  etc.,  into  camp  on  account  of 
the  snow.  The  preliminary  work  consisted  of  placmg  tents  on  old 
frames,  getting  track  and  steam  shovel  in  shape,  and  getting  out 
trestle  timbers. 

Early  in  the  season  the  spillway  approach  was  grubbed,  additional 
clearing  was  done  for  the  oorrow  pit,  the  excavation  of  the  cut-oflF 
trench  on  the  north  dam  was  started,  and  a  trestle  was  built  across 
the  river  to  carry  material  from  the  borrow  pit  to  the  north  dam. 

The  steam  shovel  in  the  borrow  pit  started  May  13,  and  the  embank- 
ment work  started  soon  after.  The  material  was  hauled  from  the 
borrow  pit  in  trains  of  six  l^-cubic  yard  dump  cars,  on  2-foot-gauge 
track,  hauled  by  two  horses.  After  being  hauled  to  the  dam  site 
the  material  was  dumped  near  the  slopes  of  the  dam,  and  the  fine  ma- 
terial was  sluiced  toward  the  center  into  a  settling  pond,  where  it 
formed  a  puddle  core.  The  rocks  and  souie  of  the  fine  material  were 
left  on  the  slopes.    Some  of  the  larger  rocks  were  thrown  over  the 
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tracks  to  the  upstream  side  of  the  dam,  where  they  were  used  for 
riprap. 

The  spillway  excavation  was  commenced  May  26  and  completed 
June  26.  Some  concrete  was  placed  in  1909.  The  concreting  op- 
erations were  resumed  on  July  2  and  were  completed  August  31, 1910. 

All  features  were  completed  November  15,  tne  camp  was  partially 
torn  down,  and  equipment  freighted  out.  The  reservoir  area  was 
covered  with  timber  and  numerous  attempts  were  made  to  dispose  of 
what  was  merchantable,  but  no  one  could  be  interested.  On  August 
1,  1910,  the  clearing  work  was  started  with  Government  forces.  The 
timber  was  felled,  bucked  up,  and  burned.  The  work  during  1910 
was  carried  on  in  connection  with  the  construction  work,  but  after 
that  year  was  done  under  the  direction  of  the  project  manager  of 
the  Tieton  unit. 

KACHESS  DAM. 

The  Kachess  Dam  is  located  on  the  Kachess  River,  about  1,700  feet 
below  the  most  southerly  point  of  Lake  Kachess.  It  is  an  earthen 
dam,  1,400  feet  long ;  maximum  height,  60  feet,  and  contains  182,000 
cubic  yards  of  material.  The  top  width  is  20  feet,  upstream  slopes 
3  to  1,  downstream  2  to  1.  A  wide  cut-off  trench  was  excavated 
about  20  feet  deep  upstream  from  the  center  line  and  parallel  with 
it  at  a  distance  of  20  to  60  feet.  A  narrow  trench  was  excavated 
in  the  bottom  of  this  trench  to  a  depth  of  from  35  to  60  feet  below 
the  ground  surface,  in  which  was  built  a  concrete  core  wall  2  feet 
thick.  The  outlet  works  consist  of  1,200  feet  of  open  channel,  ex- 
tending from  deep  water  in  the  lake  to  the  intake  of  a  cut-and-cover 
section  1,400  feet  long.  This  section  consists  of  9  by  10  foot  horse- 
shoe type  conduit  placed  in  a  trench  varying  in  depth  from  30  to 
55  feet.  The  water  is  discharged  from  this  conduit  into  an  open 
channel  section  300  feet  long  and  from  this  into  a  12  by  12  foot 
horseshoe  type  conduit  section  300  feet  long  lying  under  the  dam. 
An  open-channel  section  700  feet  long  connects  this  conduit  with  the 
Kachess  River.  A  spillway  is  located  at  a  distance  of  about  one-half 
mile  from  the  east  end  of  the  dam  in  a  low  saddle  in  the  ridge.  The 
length  of  the  weir  crest  is  250  feet,  designed  to  carry  7,200  second- 
feet,  with  a  head  of  4  feet. 

Siu'veys  for  water  storage  at  Lake  Kachess  were  made  by  the 
Northern  Pacific,  Yakima  &  Kittitas  Irrigation  Co.,  but  construction 
was  not  undertaken  by  these  companies.  On  May  80,  1903,  the  Cas- 
cade Canal  Co.  commenced  the  construction  of  a  crib  dam  at  the 
mouth  of  the  lake;  this  work  was  completed  on  June  1,  1904.  An 
agreement  with  the  Cascade  Canal  Co.  was  made  by  the  Reclamation 
Service  and  the  service  assumed  control  of  this  dam  on  April  1,  1907. 

The  construction  by  Government  forces  of  the  portion  of  the  work 
scheduled  for  1910  was  authorized  February  14, 1910.  The  camp  was 
established  April  25  and  work  on  the  roads,  clearing,  and  grubbing 
of  the  sites  for  the  structures  was  commenced.  The  work  accom- 
plished this  season  was  the  construction  of  a  cut-off  channel  to  allow 
the  Kachess  River  to  be  diverted  away  from  the  site  of  the  outlet 
works,  excavating  the  outlet  trench  from  station  11+81  to  13-|-53. 
including  the  intake  structure.  The  season's  work  was  completed 
January  7,  1911. 
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Work  was  resumed  at  the  dam  site  March  14,  1911.  Early  in  the 
year  advertisements  were  issued  for  completing  the  work  of  building 
the  dam  and  appurtenant  structures  by  contract.  Bids  were  opened 
April  15,  but  all  proposals  were  rejected  and  authority  given  April 
28  to  complete  the  work  by  Government  forces. 

The  principal  work  done  this  season  was  the  location  of  the  borrow 
pits,  which  required  the  excavation  and  examination  of  a  large  num- 
ber of  test  pits;  clearing  and  grubbing  the  dam  site  and  outlet  works; 
stripping  dam  site;  excavating  a  portion  of  the  dredged  channel  in 
front  of  the  intakes  to  the  lake  outlet  conduit ;  completing  the  excava- 
tion of  the  lake  outlet  conduit  trench  and  finishing  the  lake  outlet 
conduit  to  within  70  feet  of  the  end.  The  lake  outlet  conduit  trench 
was  excavated  w  ith  a  drag-line  excavator,  the  depth  of  cut  varying 
from  85  to  55  feet.  The  trench  for  the  conduit  under  the  dam  and 
the  greater  portion  of  the  outlet  channel  below  the  dam  w^ere  com- 
pleted. This  excavation  was  done  with  a  45-ton  steam  shovel  making 
as  many  as  five  cuts  where  the  depth  of  cut  was  a  maximum.  Con- 
crete was  placed  in  the  base  of  the  tower  and  in  the  conduit  through 
the  dam. 

The  cut-off  trench  under  the  dam,  including  the  core-wall  trench, 
was  completed  and  practically  all  the  concrete  placed  in  the  core  wall. 
Some  backfilling  of  the  conduit  trench  through  the  dam  and  the  cut- 
off trench  was  done  during  the  latter  part  of  the  season.  The  spill- 
way channel  was  cleared,  grubbed,  and  excavated  and  some  paving 
was  placed.  Two  hundred  and  forty-five  thousand  cubic  yards  of 
material  were  excavated  and  5,800  cubic  yards  of  concrete  placed 
during  this  season.  The  season's  work  was  completed  December  20. 
1911. 

CcmvStruction  work  was  again  started  March  4,  1912.  During  this 
season  all  features  were  completed.  This  involved  the  placing  of 
practically  all  the  embankment  material,  amounting  to  182,000  cubic 
yards;  the  excavating  of  70,600  cubic  yards;  and  the  placing  of  2,500 
cubic  yards  of  concrete  and  8,600  cubic  yards  of  riprap.  The  con- 
struction of  the  embankment  was  commenced  in  April,  1912.  Prac- 
tically all  the  material  was  obtained  from  two  borrow  pits,  one 
located  at  the  east  end  and  one  about  1^  miles  southeast  of  the  east 
end  of  the  dam.  The  material  was  all  hauled  in  li-yard  dump  cars 
in  trains  of  12  to  15  cars  drawn  by  9-ton  dinkey  locomotives.  A 
45-ton  steam  shovel  worked  in  the  pit,  which  furnished  the  tight 
material  for  the  upstream  portion  of  the  embankment,  and  a  65-ton 
drag-line  excavator  loaded  the  material  from  the  gravel  pit.  The 
average  length  of  haul  for  the  dirt  was  1,100  feet  and  for  the  gravel 
3,500  feet. 

After  the  material  was  dumped  from  a  trestle  built  on  the  center 
line  and  to  the  top  of  the  dam,  it  was  spread  with  fresnos,  sprinkled, 
and  rolled.  Rocks  suitable  for  riprap,  obtained  from  the  embank- 
ment material,  w^ere  hauled  to  the  upstream  slope  of  the  dam  and 
placed,  forming  a  2-foot  layer  of  riprap. 

Practically  all  work  in  connection  with  the  dam  and  appurtenant 
structures  was  completed  on  schedule  time,  except  a  few  minor 
details. 

The  timber  on  the  reservoir  site  was  sold  to  F.  C.  Westcott  in  1909, 
but  as  he  did  nothing  toward  carrying  out  the  terms  of  his  contract 
it  was  suspended  in  1912  and  preparations  begun  forcing  tjie 
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work  bj  Government  forces.  Work  was  begun  September  23  and 
discontmued  December  1.  During  this  time  about  879,000  feet,  b.  m., 
of  timber  were  cut  and  skidded  to  the  lake,  and  about  163  acres  were 
swamped. 

Clearing  and  logging  operations  were  resumed  in  April,  1913. 
Camps  were  erected  and  the  work  pushed  as  much  as  possible.  Most 
of  the  work  was  done  at  the  lower  end  of  the  lake  and  at  the  nar- 
rows between  the  two  lakes.  In  all  about  5,250,000  feet,  b.  m.,  of 
timber  were  cut  and  skidded  into  the  lake,  and  367  acres  were  cleared. 
The  timber  camps  were  practically  closed  down  at  the  end  of  the 
year.  Work  was  resumed  March  26,  1914.  The  logging  operations 
were  continued  and  consisted  mainly  in  cutting,  bucking,  and  skid- 
ding the  logs  into  the  lake  by  means  of  a  donkey  engine  mounted 
on  a  raft.  A  total  of  5,073,000  feet,  b.  m.,  of  timber  was  put  into 
the  lake  this  season,  making  a  total  of  over  10,000,000  feet,  b.  m., 
to  date.  During  the  year  266  acres  were  cleared.  Numerous  attempts 
were  made  to  dispose  of  the  logs  but  without  much  success.  A  con- 
tract was  entered  into  for  the  sale  of  cordwood,  which  resulted  in 
the  construction  of  a  small  sawmill  at  Easton  where  the  unmerchant- 
able timber  was  cut  up  into  ties  and  cordwood.  Operations  were 
suspended  about  December  31. 

At  a  board  meeting  held  to  consider  the  cost  of  storage  it  was 
decided  that  it  was  unnecessary  to  continue  with  the  clearing  and 
logging  operations,  except  to  carry  out  the  wood  contract  already 
entered  into.  Therefore,  no  work  has  been  done  since  December, 
1914.  Early  in  the  year  1916  contracts  were  entered  into  for  the  sale 
of  all  logs  stored  in  the  lake  and  at  the  end  of  this  fiscal  year  the 
contractor  was  engaged  in  carrying  out  the  provisions  of  his  contract. 

KEECHELUS   DAM. 

Keechelus  Dam  is  located  at  the  foot  of  Lake  Keechelus,  in  Kitti- 
tas County,  Wash.  It  is  to  be  of  the  earth  and  gravel  type,  6,500  feet 
long;  maximum  fill  of  68  feet,  and  will  contain  approximately 
511,000  cubic  yards  of  material.  The  top  width  will  be  20  feet,  with 
upstream  slope  3  to  1  and  downstream  slope  2  to  1.  A  wide  cut-off 
trench  will  be  excavated  the  full  length  of  the  dam  and  a  cut-off 
wall  constructed  of  concrete  or  sheet  piling  in  the  bottom  of  this 
trench.  The  depth  of  the  cut-off  varies  from  2  to  25  feet,  the  maxi- 
mum depth  being  under  the  dam  across  the  old  river  channel.  The 
present  lake  level  will  be  lowered  30  feet  by  means  of  the  outlet 
works,  which  will  be  4,300  feet  long,  500  feet  of  which  will  be  a  12  by 
12  feet  horseshoe-type  conduit  under  the  dam  and  the  remaining 
3,800  feet  an  open  channel.  A  spillway,  with  a  weir  crest  length  of 
300  feet,  which  will  discharge  10,000  cubic  feet  per  second  with  a 
4.5-foot  head,  will  be  located  at  the  north  end  of  the  dam  and  ad- 
jacent thereto. 

Early  attempts  were  made  to  obtain  storage  at  this  lake  by  the 
Northern  Pacific,  Yakima  &  Kittitas  Irrigation  Co.,  followed  by  the 
Cascade  Lumber  Co.,  which  constructed  a  small  dam  for  logging 
purposes.  In  order  to  provide  temporary  storage  at  Lake  Keechelus 
the  construction  of  a  crib  dam  by  the  Reclamation  Service  was 
authorized.    Advertisement  for  proposals  for  this  work  was  twice 
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made  but  no  satisfactory,  bids  were  received,  and  the  construction 
was  undertaken  by  Government  forces  in  the  fall  of  190G,  and  was 
completed  on  April  19,  1907.  This  dam  is  of  the  crib  overflow  type 
with  three  4  by  6  foot  openings  controlled  by  flashboards,  and  raises 
the  lake  level  about  10  feet,  thus  providing  a  storage  capacity  of 
approximately  15,000  acre  feet. 

Active  construction  work  began  August  8, 1912.  A  camp  to  accom- 
modate about  100  men  was  built  and  the  clearing  of  the  dam  site 
started.  In  connection  with  the  construction  of  roads  a  few  small 
areas  were  grubbed  and  stripped,  the  material  being  used  on  the 
roads.  The  camp  was  closed  down  in  December,  1912.  Work  was 
resumed  on  March  20,  1913.  The  camp  was  enlarged  to  accommo- 
date about  600  men.  The  clearing  and  grubbing  of  the  dam  site  and 
borrow  pits  was  completed  early  in  the  season.  The  stripping  of  the 
dam  site  was  finished  early  in  the  fall  and  consisted  in  excavating 
approximately  55,000  cubic  yards  of  material.  The  cut-oflF  trench 
in  the  embankment  section  south  of  the  river  was  excavated  with  a 
drag-line  excavator  dumping  the  excavated  material  on  the  upstream 
side  of  the  trench,  where  it  was  later  mixed  with  the  borrow-pit 
material  and  used  in  building  the  embankment.  A  concrete  cut-oflF 
was  constructed  in  the  bottom  of  the  cut-oflF  trench.  This  cut-oflF 
extended  from  2  to  5  feet  below  the  bottom  of  the  trench  and  about 
4  feet  above  the  bottom.  Sheet  piling  was  substituted  for  the  con- 
crete cut-oflF  in  a  number  of  places. 

The  transporting  plant  for  handling  embankment  material  was 
practically  completed.  It  consisted  of  a  trestle  to  grade  across  the 
river  section  with  approaches  on  a  2  per  cent  grade  leading  up  to  it 
from  either  side.  The  rest  of  the  track  was  laid  on  the  ground  near 
the  top  of  the  ridge  on  which  the  dam  was  built.  A  small  amoimt 
of  embankment  material  was  placed  this  season. 

The  original  plans  called  for  a  tunnel  about  3,000  feet  long  on  the 
upper  end  of  tne  outlet  works  connecting  with  deep  water  in  the 
lake.  Below  this  tunnel  was  an  open  channel  2,900  feet  long  con- 
necting with  the  Yakima  River.  This  scheme  of  development  would 
have  lowered  the  lake  surface  about  50  feet.  In  May  work  was  begun 
on  the  shafts,  one  at  either  end  of  the  proposed  tunnel.  The  shaft 
at  the  lower  end  was  later  abandoned  and  an  adit  constructed  about 
1,100  feet  from  the  lower  end.  The  shaft  and  adit  were  completed 
and  four  tunnel  headings  started.  Heavy  ground  under  high  pres- 
sure was  encountered  and  after  a  meeting  of  a  board  of  consulting 
engineers  the  tunnel  scheme  was  abandoned. 

Very  little  work  was  done  at  the  spillway  site  during  the  year  and 
construction  work  came  to  a  close  December  24.  The  work  done  this 
season  involved  the  clearing  and  grubbing  of  35  acres,  excavation  of 
207,000  cubic  yards,  and  placing  of  1,000  cubic  yards  of  concrete  and 
7,300  cubic  yards  of  embankment  material. 

Construction  work  was  again  started  March  15,  1914.  The  first 
work  done  was  to  complete  the  cut-oflF  trench  south  of  the  river. 
Sheet  piling  was  driven  in  the  bottom  of  this  trench  for  a  cut-oflF. 
The  excavation  of  the  cut-oflF  trench  on  the  dam  site  north  of  the 
river  was  also  completed  late  in  the  fall.  The  concrete  cut-oflF  in 
the  bottom  of  the  trench  was  also  completed.  ^ 

The  emban^ent  work  was  started  early  in  April  and  continued 
throughout  the  season.    The  working  area  was  confined  ^^A^^f p 
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tion  youth  of  the  river.  After  the  outlet  tunnel  was  abandoned  the 
revised  plans  called  for  an  open  channel  locnted  for  the  most  part 
in  the  old  river  bed  and  connecting  at  the  lower  end  to  the  outlet 
channel  excavated  in  1913,  extending  from  the  proposed  tunnel  out- 
let to  the  river.  The  general  method  adopted  was  to  dredge  about 
2,800  feet  of  the  channel  and  excavate  the  remainder  with  a  drag-line 
excavator.  The  drag  line  completed  its  w^ork  early  in  September,  and 
the  dredge  worked  continuously  from  June  16  to  the  end  of  the  year. 
Some  work  was  done  at  the  spillway  site,  excavating  the  spillway 
approach  channel,  and  during  the  latter  part  of  the  season  the  steam 
shovel  was  used  in  excavating  rock  from  the  spillway  site  for  riprap 
purposes. 

During  this  season  the  principal  items  of  work  accomplished  were: 
(^learing,  12  acres;  excavation,  290,000  cubic  yards;  embankment, 
170,000  cubic  yards;  riprap,  10,500  cubic  yards;  and  concrete,  720 
cubic  yards. 

Actual  construction  work  began  March  1, 1915,  although  the  dredg- 
ing operations  were  continued  throughout  the  winter.  The  work  of 
ccmstructing  the  outlet  works  under  the  embankment  was  started 
early.  Two  cofferdams  and  a  diversion  flume  were  constructed  at 
the  site  and  excavation  for  the  conduit  was  begim  early  in  June. 
The  material  w^as  excavated  by  hand,  loaded  into  skips,  and  hoisted 
out  of  the  channel.  This  work  was  rushed  as  much  as  possible,  three 
shifts  being  used.  The  excavation  for  the  gate  tow^er  was  being  done 
along  with  the  hand  work  above  referred  to. 

Concreting  operations  were  begun  about  the  middle  of  June  and 
continued  to  the  end  of  the  fiscal  year. 

All  excavation  for  the  core  wall  was  completed  in  1914  except  the 
section  across  the  old  river  channel.  This  work  was  started  soon 
after  the  cofferdams  and  diversion  flume  were  completed.  The  work 
consisted  of  building  a  concrete  core  wall  in  a  trench  which  extended 
about  24  feet  below  the  subgrade  of  the  conduit.  Excavation  of  the 
trench  was  started  late  in  the  fiscal  year. 

Early  in  April  the  placing  of  the  material  in  the  embankment  was 
started  and  this  work  was  progressing  nicely  at  the*  end  of  the  fiscal 
year. 

The  placing  of  riprap  on  the  upstream  face  of  the  dam  was  started 
April  2;  rock  excavated  from  the  spillway  site  was  used  for  this 
purpose. 

A  contract  w^as  made  on  February  1, 1909,  wnth  the  Flanagan  Min- 
ing Co.  for  the  removal  of  the  merchantable  timber  on  the  reservoir 
area  of  Lake  Keechelus.  The  total  estimated  amount  of  timber  to  be 
cut  was  28,000,000  feet,  b.  m.,  and  a  period  of  10  years  was  provided 
for  its  completion.  During:  the  years  1909-1913,  inclusive,  the  con- 
tractor cut  but  1,216,000  feet,  b.  m.  No  more  work  was  done  up  to 
the  end  of  the  fiscal  year  1915. 

CLEALFM   DAM. 

Lake  Clealum  is  located  on  Clealum  River  at  an  altitude  of  2,100 
feet  above  sea  level.  An  earth  fill  dam  with  a  maximum  height  of 
120  feet,  a  crest  length  of  700  feet,  and  a  volume  of  425,000  cubic  yards 
will  be  built  at  the  outlet  of  the  lake.  An  outlet  tunnel  approximately 
2^*miles  long  will  be  built  from  the  lake  to  the  Yakima  RiA^r,^thereby 
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obtaining  117,500  acre-feet  of  substorage.  Two  spillways,  each  210 
feet  long,  will  provide  for  an  overflow  of  18,000  second-feet.  The 
storage  capacity  when  completed  will  be  501,000  acre- feet. 

Surveys  and  cutting  of  timber  for  the  construction  of  a  dam  at 
Lake  Clealum  were  undertaken  by  the  Northern  Pacific,  Yakima  & 
Kittitas  Irrigation  Co.,  and  by  the  Washington  Irrigation  Co.  In 
March,  1905,  the  construction  of  a  low  crib  dam  was  begun  by  the 
I^nion  Gap  Irrigation  Co.,  but  this  dam  was  destroyed  by  the 
Washington  Irrigation  Co.  Agreements  with  these  companies  were 
made  by  the  Reclamation  Service  and  plans  were  prepared  for  a  tem- 
porary crib  dam  similar  to  that  at  Lake  Keechelus.  As  no  satisfac- 
tory proposals  for  the  work  were  received,  construction  was  begun 
by  Government  forces  in  the  fall  of  1906  and  completed  November  9, 
1907.  This  dam  is  of  the  crib  overflow  type  with  a  spillway  200  feet 
long  and  five  4  by  6  foot  openings  controlled  by  dashboards,  and 
raises  the  level  of  the  lake  about  12  feet,  thus  providing  a  storage  ca- 
pacity of  about  24,000  acre-feet.  The  construction  of  the  large  per- 
manent dam  will  be  undeitaken  when  funds  are  available  and  the 
storage  capacity  is  required. 

TIETON    (M'aLLISTER  MEADOWS)    DAM. 

The  proposed  Tieton  Reservoir  is  located  on  the  Tieton  River  at 
McAllister  Meadows  at  an  altitude  of  2,800  feet  above  sea  level.  The 
reservoir  will  be  formed  by  constructing  a  dam  195  feet  in  height 
and  1,000  feet  long,  which  will  contain  991,000  cubic  yards.  A  spill- 
way with  a  weir  350  feet  long  will  be  constructed  in  rock  at  the  north 
end  of  the  dam.  The  outlet  works  will  consist  of  a  tunnel  1,500  feet 
long  through  the  solid  rock  cliff  at  the  north  end  of  the  dam;  suit- 
able gate  control  will  be  provided.  The  capacity  of  the  reservoir 
when  completed  will  be  185,000  acre-feet. 

Surveys  w^ere  first  made  in  1909  and  additional  investigation  work 
was  done  during  1909  and  1914.  Preliminary  plans  have  been  com- 
pleted and  approved. 

Construction  During  Fiscal  Year  1916. 

Kacheas^  Cltalum^  and  Tieton  Dams, — No  construction  work  was 
done  at  the  dam  sites  during  the  year.  Operation  and  maintenance 
of  the  permanent  dam  at  Lake  Kachess  and  the  crib  dam  at  Lake 
Clealum  were  continued  throughout  the  year. 

Keechelus  Dam. — During  the  year  all  the  concrete  was  placed  in 
the  conduit  through  the  dam,  and  the  gate  tower  was  completed  to 
elevation  2482.  The  back  filling  of  the  conduit  trench  was  65  per 
cent  completed  at  the  end  of  the  year. 

The  excavating  of  the  core  wall  trench  across  the  river  section  was 
completed  August  11,  1915,  and  concreting  operations  started  soon 
after.  At  the  end  of  the  fiscal  year  all  concrete  was  placed  in  the 
core  wayy,  which  included  the  raising  of  the  wall  to  a  point  about  35 
feet  above  the  conduit  subgrade. 

Embankment  material  was  placed  when  weather  conditions  would 
permit.  By  the  end  of  the  year  the  dam  south  of  the  river  was  com- 
pleted for  a  distance  of  3^00  feet  and  approximately  1,200  feet  north 
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of  the  river  were  approximately  up  to  grade,  leaving  about  2,000  feet 
yet  to  be  completed. 

On  account  of  striking  solid  rock  in  the  borrow  pit  for  ti^ht  ma- 
terial, a  new  pit  was  opened  up  late  in  the  season  of  1916.  The  plac- 
ing of  riprap  on  the  upstream  face  of  the  dam  was  done  throughout 
the  year,  except  during  the  winter;  this  work  practically  kept  pace 
with  the  embankment. 

The  only  work  done  at  the  q)illway  site  was  the  excavation  of  rock 
to  be  used  for  riprap  on  the  dam. 

The  work  accomplished  during  the  year  was  as  follows:  Excava- 
tion, 167,630  cubic  yards;  concrete,  5,689  cubic  yards;  embankment, 
147,590  cubic  yards,  and  riprap  13,590  cubic  yards. 

The  Keechelus  dam  is  86  per  cent  completed. 

Clearing  reservoir  sites, — ^The  portion  of  the  reservoir  areas  at 
Bumping  Lake,  Clealum,  Kachess,  and  Keechelus  IjB^es  tliat  will  be 
submerged  by  reason  of  the  construction  of  the  permanent  dams  is 
covered  with  a  heavy  growth  of  timber  which  is  to  be  renjoved  be- 
fore the  water  is  raised.  The  clearing  of  the  area  at  Bumping  Lake 
is  completed.  Work  of  clearing  the  Kachess  reservoir  site  was  sus- 
pended at  the  end  of  the  season  of  1914,  after  approximately 
10,000,000  feet,  b.  m.,  of  timber  had  been  cut  and  put  into  the  lake. 
Approximately  650  acres  were  cleared. 

At  Lake  Keechelus  during  1915  negotiations  were  begun  which  re- 
sulted in  a  cancellation  of  the  contract  with  the  Flanagan  Lumber  Co.. 
which  had  the  contract  for  clearing  the  reservoir.  This  contract  or 
rescission  was  approved  on  October  23,  1915,  and  permission  given 
to  readvertise  the  work.  Bids  were  opened  on  December  1, 1916,  but 
were  all  rejected  and  authority  given  to  carry  out  the  work  with  Grov- 
ernment  forces.  On  June  19  a  contract  with  the  Eattitas  Lumber 
Co.  was  approved  by  the  department  whereby  all  merchantable  timber 
is  to  be  taken  by  the  company  and  paid  for  at  the  prevailing  rates 
for  logs  on  Puget  Sound.  The  company  has  begun  the  erection  of 
a  sawmill  at  the  lake,  and  all  logs  will  be  manufactured  into  lumber. 
At  the  close  of  the  fiscal  year  Doth  the  clearing  and  logging  were 
well  started^  and  approximately  41  acres  had  been  cleared. 

The  clearing  at  Lake  Clealum  is  being  done  under  contract  with 
the  Roslyn  Lumber  Co.  Approximately  1,493,000  feet,  b.  m.,  were 
cut  and  sawed. 

Board  UeetingB. 

July  17, 1909,  at  Bumping  Lake,  Wash.  Personnel :  A.  P.  Davis, 
chief  engineer;  D.  C.  Henny,  consulting  engineer;  and  C.  H. 
Swigart,  supervising  engineer.  Subject :  Livestigation  of  conditions 
at  the  dam  and  method  of  construction. 

January  14,  1911,  at  North  Yakima,  Wash.  Personnel:  A.  P. 
Davis,  chief  engineer;  D.  C.  Hennv,  consulting  engineer;  C.  H. 
Swigart,  supervising  engineer;  and  E.  H.  Baldwin,  project  engineer. 
Subject:  Study  of  investigations  and  designs,  Keechelus  Dam. 

February  15  to  25,  1912,  at  North  Yakima,  Wash.  Personnel: 
A.  P.  Davis,  chief  engineer;  D.  C.  Henny,  consulting  engineer; 
H.  N.  Savage,  supervising  engineer;  and  E.  H.  Baldwin,  project 
engineer.  Subject:  Problems  relating  to  storage  unit  and  particu- 
larly the  development  of  Keechelus  Iteservoir.  ^  , 
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July  15,  1913,  at  Meadow  Creek,  Wash.  Personnel :  A.  P.  Davis, 
chief  engineer;  D.  C.  Henny,  consulting  engineer;  C.  H.  Swigart, 
supervising  engineer;  and  C.  E.  Crownover,  project  engineer.  Sub- 
ject: Gate  control  and  tunnel  operations,  Keechelus  Dam. 

December  15,  1913,  at  Meadow  Creek,  Wash.  Personnel:  D.  C. 
Henny  and  A.  J.  Wiley,  consulting  engineers;  C.  H.  Swigart,  super- 
vising engineer;  and  C.  E.  Crownover,  project  engineer.  Subject: 
Keechelus  outlet  works  and  abandoning  tunnel  construction. 

June  18,  1914,  at  Meadow  Creek,  Waj^.  Personnel :  D.  C.  Henny, 
consulting  engineer;  E.  McCuUoh  and  C.  E.  Crownover,  project 
engineers.  Subject:  Flanagan  Lumber  Co.  contract  for  removal  of 
timber  at  Lake  Keechelus. 

February  21  to  27,  1915,  at  North  Yakima,  Wash.  Personnel: 
D.  C.  Henny  and  A.  J.  Wiley,  consulting  engineers;  C.  H.  Swigart, 
supervising  engineer ;  and  C.  E.  Crownover,  project  engineer.  Sub- 
ject :  Storage  cost  division. 

April  21  to  24,  1915,  at  North  Yakima,  Wash.  Personnel :  D.  C. 
Henny  and  A.  J.  Wiley,  consulting  engineers;  F.  Teichman,  engi- 
neer ;  C.  H.  Swigart,  supervising  engineer ;  and  C.  E.  Crownover, 
project  engineer.    Subject :  Keechelus  Reservoir  outlet  control. 

SUNNYSIDE  UNIT. 

HiAtory  of  Construction  and  Engineering  Features, 

SUNNTSIDE  CANAL  SYSTEM. 

The  Sunnyside  Canal  system  was  acquired  by  purchase  from  the 
Washington  Irrigation  Co.  in  December,  1905.  The  system  at  that 
time  consisted  of  a  movable  diversion  dam  and  wooden  headworks 
structure;  a  main  canal  about  56  miles  long;  two  main  laterals  witli 
a  total  length  of  about  25  mUes;  about  50  miles  of  smaller  laterals; 
a  telephone  system  of  about  58  miles  of  line;  a  wasteway  at  mile  17  on 
the  Main  Canal  known  as  the  Zillah  wasteway;  eight  houses  for 
canal  riders;  and  a  headquarters  building  in  the  town  of 'Zillah.  The 
Main  Canal  had  a  maximum  capacity  of  650  second-feet,  decreasing 
gradually  to  a  capacity  of  50  second-feet  at  the  end.  All  structures 
along  the  Main  Canal  and  throughout  the  distribution  system  were 
of  wood  and  in  a  poor  state  of  repair.  The  system  as  purchased 
was  deemed  sufficient  to  irrigate  approximately  65,000  acres  of  land, 
of  which  about  36,000  acres  were  under  cultivation. 

Since  the  acquisition  of  the  system  by  the  United  States,  it  has  been 
gradually  extended  and  enlarged  until  it  now  embraces  about  60 
miles  of  main  canal,  with  a  capacity  of  1,200  second-feet  at  the  in- 
take and  157  second-feet  at  the  end ;  50  miles  of  branch  canals  with 
capacities  varving  from  30  second-feet  to  190  second-feet;  460  miles 
of  laterals  and  sublaterals  of  capacities  of  30  second-feet  or  less ;  three 
main  canal  wasteways  at  miles  17,  37,  and  60,  respectively;  124 
miles  of  telephone;  17  houses  for  canal  riders;  the  old  headquarters 
building  at  Zillah;  and  the  present  headquarters  buildings  at  Sunny- 
side.  The  present  irrigable  area  is  110,828  acres,  of  which  about 
92.000  acres  are  irrigable  by  gravity  flow  from  the  main  canal,  and 
the  balance  by  pumping  plants,  the  power  for  which  is  developed  at 
variods  points  in  the  gravity  Gfystem.  r^  ^ ^^i ^ 
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DIVERSION  DAM. 

The  first  work  of  the  Reclamation  Service  was  the  construction 
of  a  new  concrete  diversion  dam  across  the  Yakima  River  at  the 
Main  Canal  intake.  This  dam  is  of  the  ogee  type,  8.5  feet  high,  20 
feet  wide  inchiding  the  apron,  and  500  feet  long.  A  fish  ladder  and 
sluiceway  are  provided  near  the  north  abutment.  The  work  in- 
volved the  construction  of  an  earth  levee  about  1  mile  in  length  con- 
taining 18,000  cubic  yards  of  material.  The  old  masonry  gate 
house  was  raised  and  enlarged,  and  concrete  headworks  built  for  the 
canal  consisting  of  six  cast-iron  gates  6  feet  square,  supplemented 
by  emergency  gates  of  the  Taintor  type.  This  work  was  started 
in  October,  1906,  and  completed  in  October,  1907.  The  work  was 
done  by  Government  forces  and  was  seriously  hampered  and  delayed 
by  a  very  heavy  flood  in  the  river  in  November,  1906,  and  by  higli 
water  from  May  to  July,  1907. 

ENLARGEMENT  AND  EXTENSION  OF  MAIN  CANAL. 

The  enlargement  and  extension  as  originally  planned  of  the  Main 
Canal  contemplated  the  irrigation  of  100,000  acres,  with  a  main  canal 
capacity  of  1,076  second-feet  at  the  intake  and  57  second-feet  at  the 
end.  This  work  was  started  in  1908  and  completed  in  1912.  The 
enlargejnent  of  the  Main  Canal  from  the  intake  to  mile  20.6  was  done 
with  a  Bucyrus  elevator  dredge  of  the  floating  type,  which  started 
work  in  November,  1909,  and  was  operated  continuously  until  Au- 
gust, 1911,  when  the  dredge  was  dismantled.  From  mile  20.6  to  mile 
43  the  enlargement  of  the  canal  was  accomplished  by  a  Lidgerwood- 
Crawford  drag-line  excavator,  which  started  work  in  February, 
1909,  and  which  was  operated  continuously  until  September,  1911, 
when  the  work  of  this  machine  was  finished.  These  machines  were 
operated  by  Government  forces.  The  raising  and  strengthening  of 
the  canal  banks  throughout  the  entire  length  of  canal  and  the 
removal  of  such  material  as  was  inaccessible  to  the  machines  or 
which  could  not  be  handled  by  them,  as  well  as  the  enlargement  of 
the  canal  below  mile  43,  were  done  with  teams.  The  teamwork  was 
largely  done  by  Government  forces  in  the  nonirrigation  season  dur- 
ing the  years  1909  to  1912,  inclusive.  The  extension  of  the  Main 
Canal  to  mile  59.6  was  done  in  1908  by  teamwork  under  contract. 
At  the  same  time  the  distribution  system  to  serve  the  area  under  this 
extension  and  a  concrete  overflow  weir  at  the  end  of  the  canal,  50 
feet  in  length,  discharging  into  a  natural  drainage  channel  leading 
to  the  Yakima  River,  were  built  by  Government  forces. 

In  1914,  because  of  the  contemplated  extension  of  the  Main  Canal 
to  Benton  City  to  serve  lands  in  the  Sunnyside  irrigation  district, 
and  the  contemplated  construction  of  the  pumping  plants  to  serve 
lands  in  the  Snipes  Mountain,  Outlook,  and  Grandview  irrigation 
districts,  it  was  determined  to  further  enlarge  the  Main  Canal  to  1,200 
second-feet  capacity  at  the  intake  and  157  second-feet  at  mile  59.6. 
To  obtain  this  increased  capacity  in  the  Main  Canal  from  the  intake 
to  mile  50.5,  it  was  decided  to  provide  for  an  increased  velocity  in 
the  canal  by  riprapping  with  loose  gravel  those  portions  of  the  canal 
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hanks  where  erosion  was  apt  to  occur.  From  mile  50.5  to  mile  50.6 
an  actual  enlargement  of  the  canal  by  teams  was  necessitated.  Pro- 
vision was  made  for  use  of  flashboards  on  the  diversion  dam  to  give 
the  increased  capacity  at  the  Main  Canal  intake;  the  wooden  flume 
at  mile  55  was  replaced  by  a  steel  flume  of  greater  capacity,  and  the 
overflow  weir  at  mile  59.6  increased  to  75  feet  in  length.  The  enlarge- 
ment of  the  canal  and  the  erection  of  the  structures  were  accom- 
plished by  Government  forces  during  the  period  from  November, 
1914,  to  March,  1915.  About  11  miles  of  canal  bank  were  riprapped 
during  this  same  interval  and  about  3  miles  in  the  following  winter. 
The  gravel  for  riprapping  was  furnished  and  hauled  by  contract; 
the  preparation  of  canal  banks  and  the  placing  of  the  gravel  were 
done  by  Government  forces. 

The  enlargement  of  the  Main  Canal  made  necessary  changes  in 
the  hydraulic  gradient.  To  meet  this  and  to  replace  such  wooden 
checks  as  existed,  vertical  drops  from  2  to  3  miles  apart  were 
planned.  These  stnictures  were  built  of  reinforced  concrete  and 
were  divided  into  bays  by  steel  brackets  anchored  on  concrete  piers 
and  providing  for  the  use  of  wooden  flashboards  in  the  operation 
of  the  canal.  It  was  also  determined  to  replace  all  of  the  wooden 
turnouts  by  turnouts  of  more  permanent  construction.  There  were 
approximately  200  turnouts,  four  with  capacities  in  excess  of  50 
second-feet;  fourteen  with  capacities  of  10  to  50  second-feet;  the 
remainder  with  less  than  10  second-feet  capacity.  The  larger  turn- 
outs were  built  of  reinforced  concrete  with  cast-iron  gates;  the 
smaller  ones  of  concrete  and  steel  pipe  with  structural  steel  gate 
frame  projecting  into  the  water  section.  To  provide  for  runoff 
from  the  hills  above  the  Main  Canal,  nine  large  concrete  and  tile 
culverts  were  constructed  under  the  canal.  The  enlargement  of  the 
canal  also  made  necessary  the  reconstruction  of  14  highway  bridges.  ' 
All  of  the  various  structures  connected  with  the  canal  enlargement 
and  betterment  were  built  by  Government  forces  during  the  non- 
irrigation  seasons  of  1907-1915,  inclusive.  In  1910  the  construction 
of  the  Oregon- Washington  Railroad  &  Navigation  Co.  made  neces- 
sary the  relocation  and  reconstruction  of  about  one-half  mile  of 
Main  Canal  at  mile  48.5,  including  the  construction  of  a  reinforced 
concrete  check;  this  work  was  done  by  the  railroad  forces. 

ZILLAH  WASTEWAY. 

At  the  time  of  purchase  of  the  canal  system  the  Zillah  wasteway 
at  mile  17  on  the  Main  Canal  was  a  wooden  structure  with  flashboarS 
control  at  the  canal.  From  the  canal  to  the  river,  approximately 
2,000  feet  away,  an  open  channel,  except  for  500  feet  of  concrete 
conduit,  had  been  cut.  This  was  replaced  by  a  concrete  and  w^ooden 
chute  extending  from  the  canal  to  the  river  and  a  reinforced  concrete 
check  and  diversion  pool  constructed  at  the  place  of  diversion  from 
the  Main  Canal.  The  headworks  consist  of  five  turbine-operated 
gates  set  below  the  grade  of  the  canal,  and  are  designed  to  take  the 
full  flow  of  the  Main  Canal  at  this  point.  This  structure  was 
started  in  the  spriM  of  1907  and  completed  in  February,  1908 ;  the 
work  was  done  by  Government  forces. 
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SULPHUK  CREEK  WASTEWAY. 

To  provide  aditional  means  of  relief  for  the  Main  Canal  in  times 
of  emergency,  and  also  to  provide  the  main  drain  for  the  reclama- 
tion of  the  water-logged  lands  in  the  vicinity  of  Sunnyside,  it  was 
determined  to  build  the  Sulphur  Creek  wasteway.  Under  date  of 
February  28,  1908,  a  report  was  submitted  by  a  board  of  engineers 
consisting  of  E.  6.  Hopson,  C.  H.  Swigart,  and  E.  McCuUoh,  rela- 
tive to  the  construction  of  this  feature. 

Sulphur  Creek  wasteway  leaves  the  Main  Canal  at  mile  36.80. 
The  headworks  consist  of  three  turbine-operated  gates,  taking  water 
from  a  concrete  pool  below  a  check  in  the  Main  Canal.  The  first 
6,000  feet  are  of  semicircular  cross  section  built  of  reinforced  con- 
crete. An  earth  section  then  extends  southerly  some  8  miles  through 
the  Sunnyside  district  to  the  Yakima  River.  The  greater  part  of 
this  section  is  lined  with  wooden  cimette  to  maintain  the  alignment 
and  grade  and  prevent  excessive  erosion.  The  excessive  grade  in 
the  earth  section  is  taken  up  by  19  concrete  drops.  The  depth  of 
the  section  is  from  8  to  12  feet,  as  it  is  designed  to  act  also  as  an  outlet 
for  drainage  ditches,  serving  approximately  25,000  acres. 

Contract  for  the  construction  of  the  lined  section  was  executed  in 
August,  1909,  and  this  portion  of  the  work  was  completed  by  the 
contractor  in  December,  1910.  The  headworks  and  check  in  the 
Main  Canal  at  this  point  were  built  by  Government  forces  in  1910. 
A  contract  for  the  excavation  of  the  earth  section  was  executed 
August  15,  1908,  but  the  contractors  abandoned  the  work  in  June, 
1909,  and  the  contract  was  suspended  June  19,  1909.  Another  con- 
tract was  enteted  into  for  its  completion  June  30,  1909,  but  the  con- 
tractor abandoned  the  work  June  27,  1910.  This  contract  was  then 
suspended  and  plans  made  to  complete  the  work  by  Government 
forces.  The  excavation  was  completed  by  Government  forces  in 
September,  1910,  and  the  structures  in  November,  1910. 

SNIPES  MOUNTAIN   CANAL. 

The  Snipes  Mountain  Canal,  diverting  from  the  Main  Canal  at 
mile  30,  was  the  larger  of  the  two  main  laterals  existing  when  the 
system  was  purchased.  This  canal  is  about  12  miles  in  length  and, 
with  its  branches,  is  designed  to  irrigate  approximately  13,000  acres 
of  land.  The  earth  section  was  enlarged  by  teamwork  from  a 
maximum  capacity  of  90  second-feet  to  a  maximum  capacity  of  190 
second-feet.  All  wooden  structures  were  replaced  by  permanent 
structures,  additional  drops  and  turnouts  built,  and  the  reach  from 
mile  2.3  to  3.3  lined  with  concrete.  Nine  miles  of  the  canal  enlarge- 
ment and  three  of  the  reinforced  concrete  drops  were  built  by  con- 
tract forces  and  the  remainder  of  the  work  by  Government  forces. 
The  enlargement  of  the  canal,  the  installation  of  new  structures, 
and  the  replacement  of  old  structures  were  started  in  1910  and  con- 
tinued at  intervals  as  the  development  of  the  lands  under  this  canal 
necessitated  greater  capacity ;  the  work  was  completed  in  1915.  The 
concrete  lining  was  done  in  November  and  December^  1915.  The 
concrete  headworks  were  built  jointly  with  a  check  m  the  Main 
Canal  at  the  point  of  diversion  in  the  winter  of  1910-11. 
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MABTON   CANAU 

The  Mabton  Catial,  diverting  from  the  Main  Canal  at  mile  50.85, 
serves  about  10,000  acres  Ijdng  south  and  on  the  opposite  side  of  the 
Yakima  Kiver  from  the  main  project.  This  canal  consists  of  1.5 
miles  of  open  feeder  canal ;  about  3  miles  of  reinforced  concrete  and 
wood  stave  pipe;  and  10  miles  of  main  lateral  with  the  necessary 
distribution  system.  The  river  crossing  is  accomplished  by  means 
of  48-inch  diameter  wood  stave  pipes  placed  beneath  the  river  bed, 
operating  under  a  maximum  head  of  170  feet.  This  feature  was 
included  in  the  report  of  February  24,  1903,  of  a  board  of  engineers 
composed  of  E.  (5.  Hopson,  C.  H.  Swigart,  and  E.  McCulloh,  and 
construction  was  authorized  April  27,1908.  The  feeder  canal,  siphon, 
and  main  lateral  with  a  small  portion  of  the  distribution  system  were 
completed  prior  to  the  irrigation  season  of  1909.  The  wood  stave 
pipes  and  main  lateral,  including  nine  large  wooden  flumes,  were 
built  by  contract  forces;  the  remainder  of  the  work  was  done  by 
Government  forces.  Following  this  work  the  distribution  system  on 
this  division  was  constructed  as  warranted  by  the  development  of 
the  land  and  was  finally  completed  in  1912. 

PROSSEB  CANAL. 

The  Prosser  Canal,  diverting  from  the  Main  Canal  at  mile  55, 
serves  about  3,000  acres  on  the  south  side  of  the  Yakima  River.  This 
canal  consists  of  a  feeder  canal  about  one-half  mile  long,  about  2 
miles  of  SOJ-inch  concrete  and  wood  stave  pipe,  carried  across  the 
Yakima  River  by  a  steel  bridge,  and  about  4  miles  of  main  lateral 
with  the  necessary  distribution  system.  This  work  was  authorized 
in  the  fall  of  1910,  and  the  bridge,  pipe  line,  and  main  laterals,  in- 
cluding two  steel  flumes,  were  completed  in  the  spring  of  1911 ;  the 
distribution  system  was  completed  the  following  summer.  All  of  this 
work  was  done  by  Government  forces  except  the  construction  of  the 
wood  stave  pipe  line  and  the  fabrication  and  erection  of  the  steel 
bridge  spans. 

BENTON    EXTENSION. 

October  6,  1914,  contract  was  signed  with  the  Sunnyside  irriga- 
tion district  whereby  the  Sunnyside  Canal  was  extended  eastward 
some  14  miles  in  order  to  deliver  water  to  about  4,600  acres  tributary 
to  Benton  City.  This  extension,  known  as  the  Benton  Canal,  con- 
sisted of  the  construction  of  a  canal  with  a  maximum  capacity  of  75 
second-feet  14  miles  long,  including  six  wood  stave  pipe  siphons  from 
40  to  48  inches  diameter,  two  steel  flumes,  and  those  portions  of  the 
distribution  system  with  a  capacitv  in  excess  of  10  second-feet.  The 
excavation  was  done  by  men  and  teams  under  contract,  the  wood 
stave  pipes  and  flumes  were  built  by  contract,  and  all  concrete  work 
and  the  installation  of  small  structures  by  Government  forces.  This 
construction  was  completed  in  May,  1915,  having  been  materially 
delajred  by  the  severe  winter  of  1914-15.  Water  was  delivered  to  the 
district  in  June,  1916. 
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SNIPES  MOUNTAIN  IRRIGATION  DISTRICT. 

November  16,  1914,  contract  was  signed  with  the  Snipes  Mountain 
irrigation  district  involving  the  construction  of  the  necessary  pump- 
ing plants  and  lateral  system  for  the  irrigation  of  about  1,915  acres 
of  land  west  of  Sunnyside  and  adjacent  to  and  above  gravity  flow 
from  the  Snipes  Mountain  Canal.  The  distribution  system  consists 
of  about  2^  miles  of  small  open  ditches  lined  with  concrete  and  about 
10  miles  of  vitrified  clay  and  wood  pipe  lines  and  concrete  distribu- 
tion structures,  all  of  which  were  built  by  Government  forces,  except 
the  excavation  for  the  main  lateral,  which  was  done  by  contract.  The 
work  on  the  distribution  system  was  entirely  completed  June  15, 
1915.  Two  pumping  plants  were  constructed,  located  at  miles  6.42 
and  9.04  on  Snipes  Mountain  Canal,  and  known  as  Hillcrest  and 
Snipes  Mountain  pumping  plants. 

The  Hillcrest  plant  consists  of  one  unit,  a  four-stage,  vertical  type 
direct  connected  to  turbine  centrifugal  pump  of  approximately  32 
horsepower  installed  in  a  reinforced  concrete  house.  The  drive  head 
is  J52  feet,  delivery  head  112  feet,  with  24  inches  diameter  penstock 
170  feet  long,  and  10-inch  delivery  pipe  170  feet  long,  both  of- 
inserted  joint  wood  stave  pipe. 

The  Snipes  Mountain  plant  consists  of  two  units,  both  vertical 
type,  direct  connected  to  turbine  centrifugal  pumps,  one  12-inch  two 
stage  of  360  horsepower  and  one  8-inch  single  stage  of  140  horse- 
power installed  in  a  reinforced  concrete  pump  house.  The  drive 
head  is  64  feet,  the  delivery  head  190. 

The  penstock  is  a  60-inch  diameter  continuous  wood  stave  pipe 
1,000  feet  long.  The  delivery  pipe  is  also  of  continuous  wood  stave 
construction,  80  inches  diameter,  3,400  feet  long,  with  a  maximum 
head  of  260  feet;  both  pipes  are  built  above  ground  on  concrete 
pedestals. 

At  the  Hillcrest  plant  the  pump  house,  penstock,  and  delivery  lines 
were  built  by  Government  forces;  the  machinery  was  furnished 
under  contract.  Construction  of  this  plant  was  started  in  Jime,  1915, 
and  completed  in  October,  1915,  when  the  pump  was  tested  and 
placed  in  operation.  At  the  Snipes  Mountain  unit  the  pump  house, 
concrete  lined  by-pass,  and  pedestals  were  built  by  Government 
forces;  the  machinery  and  wood  pipe  lines  were  furnished  by  con- 
tract. Construction  work  was  started  February  2,  1915,  and  com- 
pleted May  21,  when  the  first  water  was  delivered  to  the  district. 

OUTLOOK  IRRIGATION  DISTRICT. 

November  23,  1914,  contract  was  signed  with  the  Outlook  irriga- 
tion district  providing  for  the  construction  of  the  necessary  pumping 
plant  and  distribution  system  for  the  irrigation  of  about  4,500  acres 
of  land  adjacent  to  and  above  the  main  canal  due  north  of  Outlook. 
The  distribution  system  consists  of  about  13  miles  of  lateral  lined 
with  concrete,  about  7  miles  of  vitrified  clay,  wood,  and  steel-pipe 
lines,  and  the  necessary  earth  ditches,  flumes,  and  structures  for 
delivery  of  water  to  each  40-acre  tract.  All  work  on  the  distribution 
svstem  was  done  by  Government  forces  and  was  completed  in  May, 
1916. 
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The  pumping  plant  for  this  district  is  located  at  mile  30.25  on  the 
Main  Canal  at  the  head  of  Snipes  Mountain  Canal  and  consists  of 
two  units,  both  single-stage  vertical  type  direct  connected  to  turbine 
centrifugal  pumps,  one  of  500  horsepower  and  one  of  220  horsepower, 
installed  in  a  reinforced  concrete  house.  The  drive  head  is  45  feet, 
delivery  head  109  feet.  The  two  penstocks  are  of  reinforced  con- 
crete, and  the  delivery  pipe  continuous  wood  stave  46-inch  diameter, 
♦^,800  feet  long,  built  above  ground  on  concrete  pedestals. 

The  machinery  was  furnished  under  contract;  the  installation  by 
(lovernment  forces  was  completed  in  December,  1915.  Operation  of 
the  plant  was  started  in  April,  1916,  and  the  small  unit  placed  in 
service.  Upon  attempting  to  operate  the  large  unit  the  pump  casting 
broke.  Temporary  repairs  were  made  permitting  the  operation  for 
1916  of  this  unit  pending  its  complete  repair.  The  delivery  pipe  was 
built  under  contract  and  w^as  finished  June  29,  1915.  The  power 
house,  penstocks,  and  tailrace  excavation  were  completed  by  Gov- 
ernment forces  in  March,  1916. 

Construction  During  Fiscal  Year. 

The  construction  work  during  the  fiscal  year  1916  consisted  of  the 
extension  of  the  distribution  system  for  lands  just  completing  water- 
right  application,  the  construction  of  turnouts  and  deliveries  from 
the  Main  Canal,  the  placing  of  gravel  riprap  along  the  Main  Canal 
from  mile  0  to  mile  50,  the  lining  of  Snipes  Mountain  Canal  from 
mile  2.3  to  3.3,  the  lining  with  concrete  of  a  portion  of  the  Benton 
Canal  for  the  Sunnyside  irrigation  district,  the  completion  of  the 
pumping  plant  and  lateral  system  for  the  Outlook  irrigation  district, 
and  the  completion  of  the  pumping  plants  for  the  Snipes  Mountain 
irrigation  district. 

Extension  of  distribution  system. — The  extension  of  the  distribu- 
tion system  consisted  of  the  construction  of  small  laterals,  flumes,  pipe 
lines,  and  wood  structures  necessary  to  carry  water  from  existing 
canals  or  laterals  to  the  new  lands  being  placed  under  cultivation. 
Twelve  additional  farm-unit  turnouts  were  built.  Forty-three  steel 
and  concrete  turnouts  were  built  along  the  Main  Canal,  replacing  old 
wooden  turnouts. 

Riprappijig  Main  Canal, — ^To  provide  for  increased  quantity  of 
w^ater  needed  for  the  lands  under  the  Grandview  irrigation  district 
it  was  decided  to  provide  for  a  raised  water  surface  and  an  increased 
velocit}'^  in  the  Main  Canal  from  the  intake  to  mile  50.5  by  sloping 
banks  and  placing  loose  gravel  riprap  on  the  banks  at  those  points 
where  erosion  is  apt  to  occur.  This  work  consisted  of  the  placing  of 
some  2,500  cubic  yards  of  loose  gravel  on  a  total  length  of  approxi- 
mately 3  miles  of  Main  Canal  banks. 

Snipes  Mountain  Canal, — The  work  on  Snipes  Mountain  Canal 
was  the  lining  with  concrete  of  a  fill  about  1  mile  in  length  where 
seepage  conditions  were  bad  and  w^hich  was  very  dangerous  to  oper- 
ate, as  the  top  of  the  berm  averaged  11  feet  in  width  and  was  about 
12  feet  above  the  adjacent  land.  The  lining  was  2^  inches  thick,  the 
bottom  11  to  13  feet  in  width,  the  w^ater  depth  varying  from  4.45 
feet  to  5.15  feet,  with  a  9-inch  freeboard,  the  side  slopes  1^  to  1,  with 
a  T-inch  berm.  The  sand  was  hauled  by  Government  forces  an  aver- 
age of  7  miles  and  the  gravel  an  average  of  3  miles.    The  preparation 
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of  the  section  was  started  November  6  and  placing  of  concrete  on 
November  12;  the  placing  of  the  concrete  lining  was  completed  on 
November  29;  1,030  cubic  yards  of  concrete  lining  were  placed. 
This  work  included  the  construction  of  three  turnouts  and  one  two- 
panel  flashboard  drop  at  mile  3.3.  The  entire  job  was  completed  De- 
cember 6.  The  weather  was  rather  severe  and  protection  against 
frost  was  necessary  throughout  the  work. 

Benton  Branch  Canal, — ^The  operation  of  the  main  lateral  to  the 
Sunnyside  irrigation  district  (Benton  Branch  Canal)  during  the 
irrigation  season  of  1915  demonstrated  the  necessity  of  lining  with 
concrete  about  2  miles  of  that  portion  of  the  lateral  between  siphons 
3  and  4,  as  well  as  about  a  quarter  mile  of  this  canal  immediately 
below  siphon  6.  A  75-man  camp  was  established  on  February  20 
at  Glen  and  preparation  of  canal  section  for  lining  started.  About 
200  cubic  yards  of  sand  were  shipped  to  Glen  from  Hedges;  the 
balance  of  the  aggregate  was  hauled  by  Government  forces  from 
local  pits,  with  an  average  haul  of  5  miles.  Placing  of  concrete  was 
started  on  March  16  and  completed  on  April  13 ;  water  was  delivered 
to  the  district  on  April  15.  Approximately  2  miles  of  canal  were 
lined,  involving  the  placing  of  800  cubic  yards  of  concrete. 

The  extension  of  the  di^ribution  system  and  the  j)lacing  of  the 
gravel  riprap  were  done  entirely  by  the  regular  operation  and  main- 
tenance lorces,  and  in  addition  supervision  was  given  the  lining 
with  concrete  of  the  Snipes  Mountain  Canal  and  the  Benton  CanaL 

Outlook  pumping  "plant. — The  completion  of  the  Outlook  pumping 
plant  comprised  the  installation  and  testing  of  the  pumping  machin- 
ery, the  completion  of  concrete  work  upon  the  buildings  and  appur- 
tenent  structures,  erection  of  roof  and  traveling  crane,  painting, 
grading,  and  seeding  grounds,  etc.,  and  the  completion  of  the  tail- 
race  excavation.  The  turbine-driven  pumps,  which  were  built  by 
the  Piatt  Iron  Works,  were  received  October  7,  1915.  Installation 
was  made  by  Government  forces;  the  work  was  in  charge  of  an 
erecting  engineer  furnished  by  the  machinery  manufacturers.  Erec- 
tion was  completed  December  10,  1915. 

Operation  of  the  plant  was  started  in  April,  1916.  The  smaller 
of  the  two  pumping  units  was  successfully  placed  in  service,  but 
•attempted  operation  of  the  larger  unit  resulted  in  fracture  of  the 
pump  casting.  Pending  the  receipt  of  a  new  casting  from  the 
contractors,  the  fractured  part  was  temporarily  repaired  in  such 
a  manner  that  the  pump  could  be  operated.  An  official  efficiency 
test  of  the  small  umt  was  made  April  29.  The  plant  was  operated 
by  Government  forces  until  June  1,  when  the  operation  of  the  plant, 
together  with  the  lateral  system,  was  placed  in  charge  of  the  irriga- 
tion district  in  accordance  with  contract  with  the  district. 

Outlook  irrigation  diMrict  laterals, — Construction  of  the  lateral 
system  for  the  Outlook  irrigation  district  was  completed  by  June  1. 
1916.  The  work  during  the  fiscal  year  1916  comprised  the  lining  oi 
12.8  miles  of  laterals  with  concrete,  the  laying  of  approximately  7 
miles  of  vitrified-pipe  lines,  and  the  construction  of  culverts,  flumes, 
drops,  turnouts,  farm  deliveries,  etc.,  complete,  as  required  to  deliver 
water  to  each  40-acre  subdivision  of  the  district. 

HiUcrest  and  Snipes  Mountain  pumping  plants. — For  the  Snipes 
Mountain  irrigation  district,  the  constniction  of  the  Hillcrest  pump- 
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iiig  plant  was  completed,  an  efficiency  test  of  the  pump  made,  and 
the  plant  operated  during  October,  1915,  and  from  April  24  to  June 
30,  1916.  For  the  Snipes  Mountain  pumping  plant,  reconstruction 
of  the  pumping  machinery  was  made  by  the  Helton  Water  Wheel 
Co.  under  supplementary  contract  with  the  Government.  The  new 
parts  for  the  units  were  received  and  the  pumps  assembled  during 
March,  1916.  An  official  test  of  these  pimips  was  made  on  Apm 
20  and  21.  On  account  of  unsatisf actorv  performance  of  the  pumps 
at  this  plant,  operation  of  the  plant  nas  been  conducted  by  the 
Government  aurmg  the  fiscal  year. 

Drainage. 

The  drainage  system  on  the  Sunnyside  unit  has  been  constructed, 
and  is  operated  and  maintained  by  drainage  districts  in  accordance 
with  the  State  law.  During  1915  new  districts  were  formed  and 
much  work  done  in  extending  the  drainage  system.  Since  1912,  18 
drains  with  a  length  of  70  miles  have  been  completed,  and  4  more 
are  under  construction.  Of  the  70  miles  of  drains,  50  miles  are  open 
ditch  and  20  miles  are  covered  tile  drains,  from  4  to  20  inches 
diameter.  The  total  excavation  for  drains  built  or  under  construc- 
tion approximates  1,600.000  cubic  yards,  at  a  cost  of  $543,000,  and 
affects  40,200  acres  of  land. 

Of  the  18  drains  built,  11,  serving  21,000  acres,  discharge  into 
Sulphur  Creek  wasteway,  which  serves  the  twofold  purpose  of  a 
relief  for  the  Main  Canal  and  the  main  artery  of  the  drainage  system 
for  the  country  between  Outlook  and  GFrandview. 

Operation  and  Maintenance. 

During  the  fiscal  year  1916,  and  for  the  first  time  in  the  history 
of  the  operation  of  the  Sunnyside  Canal  by  the  Reclamation  Service, 
a  serious  water  shortage  was  had.  For  the  irrigation  season  of  1915, 
up  to  June  30,  nothing  out  of  the  usual  routine  incident  to  operation 
occurred. 

A  diversion  of  1,031  second-feet  was  attained  July  3,  which  proved 
to  be  the  maximum  for  the  season.  At  that  time  advice  was  received 
that  the  supply  of  storage  water  available  was  insufficient  for  the 
demands,  and  the  diversion  from  the  river  was  reduced  July  9  to 
approximately  900  second-feet.  To  overcome  this  shortage  a  schedule 
was  put  into  operation,  whereby  each  ninth  of  the  project  was  de- 
nied water  for  two  days  in  turn,  in  this  way  maintaining  the  indi- 
vidual deliveries  as  of  July  1.  This  schedule  obtained  until  July  28, 
when  a  further  reduction  to  830  second-feet  was  made  and  a  schedule 
established  denying  water  three  days  to  each  sixth  of  the  project  in 
turn. 

On  August  10  the  quantity  of  water  available  dropped  to  approxi- 
mately 500  second-feet,  and  on  August  12  to  approximately  220  sec- 
ond-feet. Arrangements  were  then  made  so  that  all  water  in  the 
Yakima  Biver  below  Union  Gap  would  be  diverted  in  turn  to  the 
Reservation  and  Sunnyside  Canals.    This  gave  the  Suimyside  Canal 
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an  average  diversion  of  500  second-feet  from  August  17  to  23,  inclu- 
sive; 70  second- feet  from  August  24  to  28,  inclusive;  400  second-feet 
from  August  29  to  September  7,  inclusive;  and  126  second-feet  from 
September  8  to  13,  inclusive.  During  the  periods  when  the  Sunnyside 
Canal  received  all  the  water  in  the  river  the  Sunnyside  unit  was 
divided  into  two  parts,  and  deliveries  were  made  to  each  part  in 
turn  for  half  the  period — to  fruit,  vegetables,  and  young  seeding 
in  bad  shape — denying  water  to  old  alfalfa  land  or  lands  without 
crop  at  that  time. 

After  September  13  the  water  below  Union  Gap  was  divided  be- 
tween the  Reservation  Canal  and  Sunnyside  Canal  in  the  propor- 
tion of  one-third  and  two-thirds,  respectively,  the  average  diversion 
to  the  Sunnyside  Canal  from  September  13  to  October  3  amounting 
to  225  second-feet.  This  was  distributed  to  each  third  of  the  project 
in  turn  on  a  basis  of  stock-water  delivery.^  On  October  4  instruc- 
tions were  issued  to  make  all  deliveries  beginning  at  the  upper  end 
of  the  Main  Canal  on  a  stock- water  basis,  with  September  measure- 
ment to  young  seeding  and  pasture,  and  as  the  diversion  from  the 
river  gradually  increased  deliveries  were  rapidly  extended  until  on 
October  12  some  water  was  being  delivered  to  all  lands.  As  soon  as 
delivery  was  made  to  all  lands  the  quantity  delivered  was  increased 
in  accordance  with  the  demand  as  rapidly  as  the  increasing  supply 
permitted  until  October  23,  when  a^  diversion  of  540  second-feet  was 
reached  and  all  demands  were  satisfied.  Water  was  closed  out  of 
the  canal  on  October  31. 

On  July  3  the  project  was  visited  by  a  violent  windstorm,  which 
literally  filled  the  main  and  branch  canals  with  weeds.  Quick  work 
prevented  much  damage,  although  one  break  occurred  on  the  South 
Branch  of  Snipes  Mountain  Canal,  where  the  plugging  of  a  siphon 
under  the  Oregon- Washington  Railroad  &  Navigation  Co.'s  tracks 
resulted  in  the  water  overflowing  the  canal  bank.  On  September  1 
siphon  No.  1  on  the  Benton  Canal  washed  out  on  the  west  slope  of 
the  canyon  which  it  crosses.  Approximately  175  feet  of  the  siphon 
were  damaged  and  20  piers  had  to  be  rebuilt.  The  pipe  itself  was 
jacked  up  to  grade  and  alignment  by  the  use  of  chain  blocks  and 
jacks,  and  water  service  was  resumed  September  20. 

During  the  fore  part  of  February  heavy  snowfall  occurred,  fol- 
lowed by  warmer  weather  and  rains,  and  on  February  10  a  general 
flood  condition  prevailed,  which  developed  into  one  of  the  most 
serious  flood  run-offs  in  the  history  of  the  project.  Water  from  the 
hills  collected  behind  the  Main  Canal  fills  in  many  places  and  formed 
ponds  which  softened  the  fills  and  broke  through  into  the  canal. 

In  addition  to  the  snow,  a  large  quantity  of  ice  and  trash  of  all 
kinds  was  also  carried  into  the  canal.  The  condition  in  the  canal 
rapidly  became  serious  until  about  the  middle  of  the  afternoon,  when 
the  maximum  flood  condition  was  reached.  All  of  the  water  which 
collected  in  the  first  17  miles  of  canal  was  diverted  through  the 
Zillah  wasteway,  except  perhaps  50  to  100  second-feet,  which  the 
wasteway  could  not  take. 

Such  water  as  passed  the  Zillah  wasteway  or  came  into  the  Main 
Canal  between  miles  17  and  37  was  diverted  through  Sulphur  Creek 
wasteway  to  the  extent  of  the  capacity  of  the  wasteway.    At  one 
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time  over  200  second-feet  were  passing  Sulphur  Creek  wasteway,  in 
spite  of  the  diversion  made  there.  The  water  which  passed  Sulphur 
Creek  wasteway  or  came  into  the  Main  Canal  below  mile  87  was 
diverted  through  Rocky  Ford  Canal,  Mabton  Canal,  and  the  lower 
Main  Canal.  Wlierever  water  could  be  diverted  through  any  of  the 
Main  Canal  turnouts  these  turnouts  were  opened.  No  water  over- 
flowed the  lower  canal  banks  except  immediately  above  Spring  Creek 
wasteway  at  mile  60,  where  it  overflowed  for  a  distance  of  several 
hundred  feet  above  the  wasteway.  All  wasteways  were  taxed  to 
capacity,  and  Sulphur  Creek  wasteway  far  beyond  its  capacity, 
particularly  below  the  inlets  of  the  large  county  drains.  Here 
the  water  spread  out  over  the  country  on  both  sides  of  the 
wasteway,  flooding  the  surrounding  country  and  doing  much  dam- 
age, although  none  of  the  drops  in  the  wasteway  itself  was  dam- 
aged. The  damage  done  to  the  canal  system  by  this  flood  was 
repaired  by  the  regular  operation  and  maintenance  forces  without 
delaying  the  opening  of  the  1916  irrigation  season. 

For  the  irrigation  season  of  1916  water  was  available  for  93,226 
acres;  86,878  acres  were  under  rental  contract  or  water-right  appli- 
cation and  water  was  being  delivered  June  30  to  72,900  acres.  Water 
was  turned  in  the  canal  March  9  and  gradually  increased  until  on 
April  1,  the  opening  of  the  season,  approximately  225  second-feet 
were  running;  this  amount  was  increased  in  accordance  with  the 
demand  until  a  maximum  diversion  of  1,038  second-feet  was  reached 
on  June  25.  There  was  no  delay  in  the  delivery  of  water  except  to 
the  Sunnyside  irrigation  district,  where,  because  of  the  concrete 
lining  of  the  Benten  Canal  between  siphons  No.  3  and  No.  4,  water 
delivery  was  not  made  until  April  15. 

The  maintenance  work  was  done  for  the  most  part  during  the 
nonirrigation  season  by  the  operating  force ;  the  water  masters  acted 
as  general  foremen.  Canal  riders  were  used  as  subforemen  for  the 
various  crews  organized  to  prosecute  the  work  and  in  various  ca- 
pacities on  the  work,  and  additional  men  and  teams  were  secured 
from  neighboring  farmers.  This  work  consisted  of  the  work  neces- 
sary to  keep  the  canals  in  condition  for  carrying  the  desired 
quantities  of  water,  correction  and  prevention  of  erosion,  removal 
of  silt,  strengthening  of  canal  banks,  clearing  rights  of  way  of  weeds, 
and  maintenance  oi  houses  and  grounds  for  the  canal  riders.  One 
bmall  carpenter  crew  was  also  employed  throughout  the  year,  occu- 
pied with  the  repair  and  renewal  of  small  structures  of  the  project. 

In  addition,  the  following  work  was  accomplished  during  the  year; 
50  concrete  measuring  boxes  and  14  steel  and  concrete  branch  canal 
turnouts  were  constructed,  replacing  an  equal  number  of  wooden 
structures.  At  Mile  36  on  the  Main  Canal  some  600  feet  of  canal 
across  an  old  break  was  rebuilt  to  eliminate  two  sharp  reverse  curves. 
At  mile  43.65  on  the  Main  Canal  a  four-panel  flashboard  concrete 
check  was  installed,  2,260  feet  of  24  by  36  inch  flume  on  lateral  57.34 
were  replaced  by  24-inch  wood  stave  pipe,  and  25  miles  of  telephone 
line  overhaulea,  involving  resetting  of  nearly  all  poles  in  that 
distance. 
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Historical  review,  Surmyside  unit,  Tahima  project. 


Item. 


1011 


1913 


1013 


1014 

1015 

81,305 

81,»7 

64,100 

06,607 

525 

626 

316,828 

314,067 

211,002 

303,397 

3.310 

3.086 

1016,  to 
June  30. 


Acreage  for  which  service  was  prepared  to 

supply  water 

Acreiage  irrigated 

MUes  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

Per  acre  of  land  irrigated  (acre-feet) 


71,766 

61,040 

500 

275,465 

157,410 

3.084 


80,076 

58,660 

513 

314,733 

179,308 

3.062 


80,607 

62,800 

525 

312,733 

194,725 

3.101 


180,253 

72,000 

673 

'376,210 

180,413 

2.637 


Approximately  4,000  acres  of  new  land  broo^t  under  irrigation  about  May  1,  maUnf  total  of  03,236 

BS. 

>  Shortage  hi  supply  of  water  available  hi  river,  Aug.  8  to  Oct.  33, 1916. 

Settlement  and  Development. 

The  project  shows  a  slightly  increased  development  of  new  lands 
over  the  previous  year.  The  irrigable  area  of  farms  occupied  and 
to  which  water  was  delivered  increased  by  2,315  acres  as  compared 
to  an  increase  of  2,125  acres  in  1914.  The  increase  in  area  actually 
irrigated  was  2,500  acres,  while  the  increase  in  area  actually  producing 
remunerative  crops  was  5,646  acres,  as  compared  to  about  3,000  acres 
in  1914.  The  farm  population  shows  an  increase  of  564,  with  103  addi- 
tional farms.  This  increas©  is  due  in  a  large  degree  to  the  inclusion  of 
the  Sunnyside  irrigation  district  (Benton  extension)  area,  where  some 
development  had  oeen  made  under  pumping  plants  previous  to  its 
addition  to  the  project. 

The  steady  increase  in  dairy  cows,  poultry,  and  other  stock  on  the 
farm  has  represented  to  the  farmers  a  constantly  increasing  source  of 
cash  revenue,  which  is  evident  in  building  improvements  on  the  farms, 
silos,  increased  bank  deposits,  and  increased  trade  with  local  mer- 
chants and  mail-order  houses.  Several  miles  of  excellent  roads  have 
been  built  under  the  project,  in  some  instances  the  farmers  doing  the 
work. 

Live  Stocky  Dairy^  etc. — The  tendency  toward  diversified  farming, 
particularly  along  the  lines  of  dairying  and  stock  raising,  continues 
stronger  than  ever.  The  stock  census  shows  an  increase  in  dairy  cat- 
tle of  24  per  cent  as  compared  with  1914,  and  49  per  cent  as  com- 
pared with  1913,  and  in  hogs  of  31  per  cent  as  compared  with  1914, 
and  100  per  cent  as  compared  with  1913.  Horses  and  poultry  show 
a  slight  increase;  sheep  show  a  decided  increase.  A  slight  increase 
IS  shown  in  average  value  of  horses  and  a  marked  increase  in  the 
average  value  of  sheep.  A  decrease  of  $8  a  head  is  shown  in  the  aver- 
age price  of  cattle  and  a  marked  decrease  in  the  average  value  of 
hogs.  The  value  of  the  stock  and  equipment  shows  an  increase  of 
$42  per  farm. 

The  high  price  of  hay  had  a  tendency  to  keep  away  the  usual 
"feeders"  wintered  on  the  project  and  this  year  there  were  fed  but 
35  head  of  horses,  721  head  of  cattle,  and  49,500  head  of  sheep,  as 
compared  with  100  head  of  horses,  4,600  head  of  cattle  and  66,500 
head  of  sheep  in  1918. 
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Larui  values. — Land  values  during  the  year  reached  new  low 
levels.  The  best  raw  lands  have  been  sold  at  $40  to  $60  per  acre. 
At  these  prices  with  the  very  easy  terms  of  payment  for  water  right 
under  the  extension  act,  there  are  unexcelled  opportunities  for  set- 
tiers  to  make  good.  Some  of  the  rougher  lands  which  would  make 
excellent  stock  farms  may  be  had  at  prices  as  low  as  $60  to  $100  per 
acre,  w^ith  water  right  fully  paid,  and  improved  lands  adapted  to 


general  farming  at  $125  to  $250  per  acre. 

Settlement  daita,  Sunnyside  unit,  Tahima  project. 


Item. 


Total  number  of  (arms  on  project 

Population 

Number  of  irrigated  larms 

Operated  by  owners  or  managers 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  on  towns  and  on  forms 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock t360,000 

Total  amount  of  deposits 11, 948, 000 

Total  number  of  depositors j  3,000 


Principal  Crops. 

The  principal  crops  are  fruits,  grain,  forage,  and  vegetables.  01 
the  vegetables  potatoes  rank  first,  although  caobage,  asparagus,  to- 
matoes, eggplant,  onions,  and  other  garden  products  are  being 
planted  in  increasing  quantities. 

Alfalfa  hay  is  the  largest  crop  in  acreage  grown  and  in  gross 
value  of  returns  to  the  grower.  Tiie  backward  and  cool  spring,  com- 
bined with  early  cutting  because  of  cheat,  caused  the  first  cutting  to 
be  lighter  than  normal.  The  second  cutting  was  good,  both  in  quality 
and  quantity,  while  the  third  was  below  normal  because  of  water 
shortage.  The  average  yield  for  the  season  was  4  tons  per  acre  as 
compared  with  5  tons  in  1914.  The  total  acreage  was  slightly  less 
than  in  1914.  Some  old  fields  were  plowed  under  and  planted  to 
com  and  potatoes  and  the  water  shortage  prevented  nearly  all  new 
seeding.  The  area  planted  to  timothy  and  clover  shows  a  marked 
decrease.  The  average  yield  of  3  tons  per  acre  is  less  than  normal, 
though  the  average  price  realized  is  better.  The  area  in  pasture  in- 
creased 33  per  cent  as  compared  with  1914. 

The  gross  value  of  the  1915  crop  was  $2,750,826,  as  compared  to 
$2,858,845  in  1914  and  $2,820,786  in  1918.  The  low  prices  for  soft 
fruits  and  light  apple  crop  combined  with  the  low  average  yield  of 
hay  explains  this  decrease.  The  average  gross  return  per  a6re 
is  $50.08  as  compared  with  $58.02  in  1914,  and  $61  in  1918.  An 
interesting  showing  is  made  hy  dividing  the  crop  into  two  classes, 
fruit,  and  forage  and  vegetables,  and  then  comparing  the  gross  re- 
turns for  the  years  1914  and  1915.    The  gross  returns  for  fruit  of  all 
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kinds  constitute  39.5  per  cent  of  the  total  in  1914  and  27  per  cent  in 
1915.  Potatoes,  corn  fodder,  and  garden  crops  show  higher  average 
yields  than  apples.  It  would  appear  that  hundreds  of  acres  of  apples 
planted  on  land  not  adapted  to  that  production  should  be  grubbed 
out  and  the  land  devoted  to  more  profitable  uses. 

At  first  sight  the  reduction  in  gross  total  and  average  returns  ap- 
pears discouraging,  but  on  further  analysis  it  appears  that  the  actual 
conditions  are  better  than  might  be  in:ferred  from  the  gross  returns. 
This  year's  apple  crop,  while  only  one-third  the  total  yield  of  the 
previous  year,  was  sold  at  an  average  price  of  $0,021  per  pound, 
which  nets  the  grower  practically  50  cents  per  box.  The  same  is  true 
of  the  hay  and  potato  crops,  both  of  which  show  a  splendid  margin 
of  profit  at  the  1915  prices,  while  the  prices  for  the  previous  year 
barely  covered  the  cost  of  production. 

The  acreage  planted  to  potatoes  shows  an  increase  of  198  acres 
as  compared  with  1914,  with  a  yield  averaging  somewhat  less  and  a 
price  materially  better,  giving  a  gross  return  of  23  per  cent  in  excess 
of  that  received  in  1914.  Corn  shows  the  greatest  increase  in  acreage 
and  gross  return.  The  average  yield  was  exceptionally  good.  The 
water  shortage  affected  the  corn  only  slightly,  and  the  very  warm 
August  was  the  making  of  the  crop.  The  acreage  in  corn  increased 
36  per  cent  as  compared  with  1914  and  81  per  cent  as  compared  with 
1913 ;  the  gross  return  increased  68  per  cent  as  compared  with  1914. 
A  marked  increase  is  noted  in  the  acreage  in  garden.  This  is  ac- 
counted for  largely  in  the  increased  acreage  devoted  to  melons, 
squash,  and  tomatoes. 

The  average  yield  of  soft  fruits  was  less  than  in  1914,  although 
the  returns  were  about  the  same,  peaches  bringing  an  average  of  25 
cents  a  box  and  pears  80  cents  a  box.  Apples  showed  a  marked  im- 
provement in  price,  with  a  yield  of  about  one-third  that  in  1914.  A 
slight  increase  in  acreage  of  bearing  orchard  is  noted,  but  is  more 
than  offset  by  the  decrease  of  young  orchard  area.  While  the  average 
return  per  acre  from  apples  is  shown  as  $47,  the  fact  is  that  some 
growers  had  heavy  crops  and  at  the  prevailing  prices  realized  ex- 
cellent returns,  in  cases  reaching  as  high  as  $300  per  acre,  net,  while 
many  hundreds  of  acres  of  old  orchard  produced  no  crop  whatever, 
and  the  crop  generally  was  very  light.  The  poor  prices  which  have 
prevailed  for  apples  during  the  past  three  or  four  years  and  the  lack 
of  any  comprehensive  marketing  system  have  made  the  outlook  for 
the  apple  men  extremely  dubious.  The  thrifty  ones  are  introducing 
side  lines  of  hogs  and  dairy  cattle,  and  those  whose  orchards  are,  by 
reason  of  location,  variety,  or  other  conditions,  less  profitable  than 
the  average  are  in  many  cases  uprooting  the  trees. 


Digitized  by  VjOOQIC 


WASHINGTOKy  YAKIMA  PBOJECT.  471 

Crop  report,  SunnyHde  unit,  Yakima  project,  Washington,  year  of  1915, 


Crop. 


Area 
(acres). 


Unit  of 
ytold. 


YMds. 


Total. 


Aywage 
par  acre. 


Valms. 


Fwimlt 
oXylald. 


Total. 


Per  acre. 


Alfalfa  bay 

Clover  bay 

Com 

Com  fodder 

Small  fruit 

Garden 

Hay,  except  above 

Hopi...... 

Oafa. 

Paature 

Peacbes 

Pears 

Prunes 

Pototoee 

Wbeat 

Less  duplicated 

Total  cropped  acna^B. 


Irilnted,  no  crop: 

xoungorcbard , 

YounjraUUfa 

HlsoeUaneouB 

Town  and  buildingsites. 
Less  duplicated  artas . . . 

Total  Irrigated  acnaffs. 


26,042 

8,604 

S12 

283 

8,165 

1.032 

464 

1,34» 

839 

170 

207 

3,326 

1,0» 

1,144 

206 

4,025 

1,505 

8,873 


Tona 

Poands.. 
Buabels., 

Tods 

Buabels. 
Tons.... 


104,168 

18,200,000 

0,866 

879 

489,900 

11,852 


4.0 

2,25a0 

3L6 

8.0 

6ao 

ILO 


801 00 
.031 
.66 

laoo 

.60 
6.00 


Tods 

Poands.. 
Busbals. 


2,617 

406,000 

12,420 


3.0 
2,400LO 

6ao 


9.00 
.11 
.46 


Pounds. 
..do.... 
..do.... 
Bushels. 
..do.... 


6,236,320 

8,084,600 

2,619,440 

872,300 

81,900 


5,900l0 

7,067.0 

12, 23a  0 

217.0 

2ao 


.0126 

.016 

.024 

.45 

.90 


8037,612 

404,640 

6,412 

8,790 

203,940 

68  112 

64,960 

134,900 

23,663 

44,880 

6,689 

66,620 

n,942 

120,353 

62,860 

302,535 

28,710 


886L00 
47.26 
20.64 
3a  00 
36.00 

oaoo 
14a  00 
loaoo 

27.00 
26100 
27.00 

2a  00 

73.60 
113.07 
30&13 
97.60 
l&OO 


64,019 


Total  and  average. 


2,760,326 


6a  08 


Areas. 


6,106 

777 
3,284 
4,891 
3,872 


Total  Irrigable  area  farms  reported. . 
Total  Irrigated  area  farms  reported. . 

Under  water-right  applfcatioDS. 

Under  rental  coatracts 

Total  cropped  ana  farms  reported. . 


66,607 


Aores. 


68,840 
66,607 
26,400 
41,207 
64,919 


Farms. 


Percent 

of 
project. 


2,668 
2,653 

899 
1,654 
2,663 


03LU 
6a  10 
22.92 
37.18 
48166 


TIETON  UJNIT. 

History  of  ConBtruotion  and  Engineering  Featnres. 

During  the  year  1905  the  feasibility  of  the  Tieton  unit  was  investi- 
gated and  followingthis  investigation  the  original  allotment  for  the 
construction  of  the  Tieton  unit  of  the  Yakima  project  was  approved 
by  the  Secretary  of  the  Interior  on  March  27, 1906.  The  Tieton  Canal 
system  is  desired  to  furnish  water  for  the  irrigation  of  34,500  acres 
of  land  and  mvolves  the  construction  of  a  regulating  reservoir,  a 
diversion  dam  and  headworks,  main  canal,  and  distribution  system. 


GLBAB   CREEK  DAM. 

The  regulating  reservoir,  created  by  the  Clear  Creek  Dam,  is 
located  just  below  the  mouth  of  Clear  Creek  on  the  North  Fork  of 
the  Tieton  River,  about  15  miles  from  the  summit  of  the  Cascades 
and  15  miles  above  the  diversion  works  for  the  Tieton  Canal.  The 
purpose  of  the  reservoir  is  to  equalize  the  diurnal  flow  of  the  Tieton 
Kiver  during  the  summer  months  of  July  and  August.  Investiga- 
tions were  carried  on  at  the  site  of  the  dam  during  the  fall  of  1913 
and  construction  work  on  the  dam  was  begun  in  April,  1914.  The 
work  was  all  done  by  Oovemment  forces  and  the  dam  was  completed 
in  November,  1914.   It  is  built  of  reinforced  concrete  and  is  of  a  single 
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arch  variable  radius  type,  ultimate  height  78  feet,  height  for  first 
development  35  feet;  storage  under  first  development  1,700  acre- feet, 
and  final  development  7,000  acre-feet;  thickness  at  the  base  10  feet  3 
inches,  radius  at  the  top  128  feet,  radius  at  the  bottom  134  feet,  8} 
inches. 

The  outlet  works  consist  of  two  36-inch  pipes  throug;h  the  dam 
with  the  usual  gates  and  operating  devices.  ^Provision  will  be  made 
for  a  short  spillway  in  the  fimal  development.  The  present  spill, 
however,  is  over  the  crest. 

DIVERSION  DAM  AND  HEADWORKS. 

The  diversion  dam  for  the  Tieton  unit  is  located  on  the  Tieton 
Eiver  approximately  15  miles  above  its  junction  with  the  Naches 
River,  approximatehr  8  miles  below  the  McAllister  Dam  site,  and 
15  miles  below  the  Clear  Creek  regulating  reservoir.  The  diversion 
dam  is  a  concrete  weir  3  feet  high  and  110  feet  long.  At  the  end  of 
the  dam  on  the  right  side  of  the  river  is  located  the  headworks  struc- 
ture of  the  Main  Canal.  This  structure  is  built  of  reinforced  concrete 
and  contains  three  4  by  5  foot  gate  openings,  each  controlled  by  a 
cast-iron  sluice  gate  operated  by  hand.  On  the  left  side  of  the  river 
the  dam  terminates  in  a  low  retaining  wall,  with  a  top  elevation  5 
feet  above  the  weir  crest.  Sloping  from  this  wall  to  an  elevation  7 
feet  greater  is  the  paved  face  of  an  earth  embankment  which  extends 
to  high  ground,  a  distance  of  400  feet.  This  embankment  has  an 
average  height  of  about  3  feet,  a  top  width  of  8  feet,  and  side  slopes 
of  3  to  1.  About  midway  is  a  relief  spillway  50  feet  long  protected 
by  a  heavy  paving  of  bowlders.  The  diversion  dam  and  headworks 
were  con^ructed  oy  Government  forces.  The  work  was  begun  in 
June,  1908,  and  completed  in  December  of  the  same  year. 

HETON  main  GANAIi. 

The  Main  Canal  of  the  Tieton  unit  is  located  along  the  very  steep 
and  precipitous  south  side  of  the  Tieton  Canyon  beginning  at  the 
headgates  and  continuing  12  miles  down  the  canyon,  at  which  point  it 
attains  a  height  of  500  feet  above  the  river  and  passes  through  the 
rim  of  the  canyon  by  way  of  a  tunnel  to  the  project  lands  below.  The 
Main  Canal  has  a  capacity  of  300  second-feet  and  consists  of  approxi- 
mately 10  miles  of  open  canal  and  2  miles  of  tunnels;  with  the  ex- 
ception of  16  stations  below  the  headgates  and  a  short  section  in  the 
deep  portal  cut  below  the  last  tunnel  the  Main  Canal  is  concrete  lined 
throughout. 

The  open  canal  excavation  was  executed  by  Government  forces; 
work  was  begun  in  May,  1907,  and  completed  m  August,  1908.  The 
tunnel  work  was  done  by  Government  forces,  except  one  informal 
contract  for  one  1,200-foot  tunnel.  The  work  was  begun  in  Feb- 
ruary, 1907,  and  was  completed  in  October,  1908. 

The  concrete  lining  for  the  Main  Canal  was  constructed  in  two- 
foot  sections  at  convenient  locations,  transported  to  the  canal,  and  set 
in  place.  The  entire  Main  Canal  was  lined  with  the  concrete  shapes 
except  Trail  Creek  Tunnel,  which  was  lined  with  a  monolithic  con- 
crete lining,  as  there  was  no  convenient  yard  to  mold  shapes  and  as  it 
was  possible  to  do  the  work  during  the  winter.  A  contract  was 
entered  into  for  the  entire  concrete  lining  in  January,  1907,  and  work 
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was  begun  in  March,  1907.  In  February,  1908,  the  contract  was  sus- 
pended on  account  of  unsatisfactory  progress,  and  the  work  was  then 
undertaken  by  Government  forces;  the  manufacture  and  placing  of 
the  shapes  were  completed  in  October,  1909. 

The  structures  in  connection  with  the  Main  Canal  consist  of  1 
combined  transition,  spillway,  and  sand  box,  5  automatic  wasteways 
equipped  with  electrical  signals,  8  transitions  at  inlets  and  outlets  of 
principal  tunnels,  20  culverts,  64  rock  walls  and  dry  stone  fills,  24 
overhead  flumes,  and  103  drain  tile  outlets.  These  were  all  con- 
structed by  Government  forces  and  were  all  done  during  1908  and 
1909.  The  five  wasteways  consist  of  the  ordinary  sluice  gates  oper- 
ated by  a  turbine.  These  wasteways  are  electrically  connected  by 
automatic  alarms  which  are  operated  by  floats  located  along  the  entire 
length  of  the  canal  at  a  distance  of  250  feet  apart.  These  consist  of 
both  high-water  floats  which  are  set  at  the  safety  of  the  canal,  and 
low-water  floats,  which  are  adjusted  according  to  the  amount  of 
water  being  carried. 

DISTRIBUTION  SYSTEM. 

The  distribution  system  consists  of  three  separate  units,  covering 
approximately  12,000  acres  each — ^namely,  the  Naches  branch,  water- 
ing lands  lying  between  the  Naches  River  and  the  North  Fork  of  the 
Cowiche  Creek;  the  Co wiche- Yakima  branch,  watering  lands  lying 
in  Cowiche  Valley  and  the  Yakima  Ridge;  and  the  Wide  Hollow 
branch,  watering  the  lands  between  the  Cowiche  Mountain  and 
Ahtanum  Creek.  The  distribution  system  to  irrigate  these  lands 
consists  of  the  following  ditches  and  structures:  Four  miles  of  the 
natural  channel  of  the  North  Fork  of  the  Cowiche  Creek;  5  rubble 
masonry  diversion  dams;  92  miles  of  main  laterals,  which  consist 
of  0.23  mile  of  wood  pipe,  0.17  mile  of  concrete  pipe,  0.69  mile  of 
wood  flume,  1.83  miles  of  metal  flume,  and  89.18  miles  of  open  lat- 
erals, and  231  miles  of  sublaterals,  consistiuj?  of  5.34  miles  of  wood 
pipe,  46.44  miles  of  concrete  pipe,  12.27  miles  of  wood  flume,  and 
166.95  miles  of  open  ditch. 

A  contract  for  the  construction  of  the  main  laterals  of  the  Naches 
branch  was  entered  into  in  September,  1909.  Work  was  begun  in 
October.  The  sublaterals  and  all  structures  were  built  by  Govern- 
ment forces,  and  all  work  was  completed  in  June,  1910.  Water  was 
delivered  on  a  rental  basis  to  about  1,600  acres  on  this  branch  during 
1910. 

A  contract  was  entered  into  in  April,  1910,  for  the  construction  of 
the  main  laterals  of  the  Cowiche- Yakima  branch.  As  on  the  Naches 
branch,  the  sublaterals  and  structures  were  built  by  Government 
forces,  and  the  work  was  all  completed  in  the  fall  of  1910.  During 
this  season  the  permanent  headquarters  and  other  patrol  houses  neces- 
sary for  the  operation  and  maintenance  of  the  project  were  built, 
together  with  68  miles  of  telephone  line. 

A  contract  was  entered  into  in  the  fall  of  1910  for  the  excavation 
of  both  the  main  and  sublaterals  of  the  Wide  Hollow  branch,  and  the 
work  was  begun  in  December.  The  structures  were  all  built  by  Gov- 
ernment forces  during  the  summer  of  1911. 

Other  construction  work  since  the  completion  of  the  project  has 
consisted  of  the  building  of  2}  miles  of  wagon  road,  connecting  ti^e 
county  road  in  the  north  fork  of  the  Cowiche  with  the  TiotoikGanyon 
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Road,  done  under  contract  during  the  summer  of  1912.  This  road 
makes  a  direct  connection  between  the  project  headquarters  and  the 
Tieton  Main  Canal. 


Construction  During  Fiscal  Year. 

Bumping  Lake. — ^The  only  work  in  connection  with  the  completion 
of  the  Bumping  Lake  Dam  and  Reservoir  as  originally  plannea  which 
remained  to  be  done  during  the  fiscal  year  1916  was  the  final  cleaning 
up  of  the  clearing  operations  on  the  extreme  upper  end  of  the  lake. 
This  work  consisted  of  the  piling  and  burning  of  the  remaining 
brush  and  logs  and  was  all  completed  by  Government  forces  in  the 
fall  of  1915. 

Operation  and  Maintenance. 

The  total  amount  of  land  being  irrigated  at  the  end  of  the  fiscal 
year  1916  is  23,600  acres.  This  represents  over  70  per  cent  of  the  irri- 
gable land  under  the  project.  Water  is  delivered  on  a  strict  rotation 
basis  over  the  entire  project  to  approximately  10,000  acres  on  a 
schedule  of  7  days  on  and  7  days  on  and  to  the  remaining  area  on  a 
schedule  of  7  days  on  and  14  days  off.  The  deliveries  are  in  general 
made  at  the  rate  of  1  second-foot  to  140  acres  continuous  flow.  A 
standard  delivery  for  the  above  period  on  hay  land  is  1  second-foot. 
The  above  rotation  schedules  have  been  in  force  two  seasons  and  have 
proven  satisfactory. 

The  season  of  1915  was  marked  by  an  exceedingly  low  runoff  of  all 
the  streams  and  the  use  of  water  was  limited  during  the  latter 
months.  No  serious  interruptions  were  caused  by  storms  or  canal 
breaks  and  the  entire  system  was  operated  successfully  throughout 
the  season. 

Maintenance  work  consisted  of  the  cleaning  and  repairing  of  main 
laterals  in  the  distribution  system  and  the  raising  of  the  sides  of  500 
feet  of  the  Main  Canal.  Tnis  was  the  first  season  the  Clear  Creek 
regulating  reservoir  was  operated^  and  owing  to  the  extremely  dry 
year  the  maximum  benefit  from  this  reservoir  was  derived. 

Historical  Review,  Tieton  unit,  Yakima  project. 


Item. 


1011 


1012 


1913 


1014 


1015 


10161 


Acreage  for  which  service  was  prepared  to  supply  water 

Acreage  irrigated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  served  to  land  (acre-feet) 

•Per  cent  of  land  irrigated  (acre-ltet) 


10,378 

7.116 

166 

22.608 

13,733 

1.01 


84,000 
16,000 
260 
47,676 
84,445 
2.27 


34,000 
18,760 
335 
60,600 
42,630 
2.27 


34,000 
20,000 
336 
67,790 
43,090 
2.00 


28,000 
22,000 
335 
62,000 
40,376 
L83 


33,620 
24,000 
335 
09,000 
48.000 
2.00 


>  1916  estimated. 

Settlement 

The  general  development  on  the  Tieton  unit  during  the  past  year 
has  shown  more  than  an  average  increase.  There  is  a  marked  in- 
crease in  settlers,  in  building  activities,  and  in  the  farming  and  stock 
industries.  New  telephone  lines  have  been  built  and  many  new  roads 
have  been  constructea.  Crops  have  been  disposed  of  at  a  good  price, 
the  land  is  becoming  more  productive,  and  the  farmers  are  becoming 
more  prosperous.  ^  , 
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Item. 


1912 


lOlS 


1014 


1016 


1916 


Total  mimher  of  farms  on  project 

Population 

Nnmher  of  irrigated  farms 

Population 

Number  of  towns  (en  and  adjacent  to  project), 

Population 

Total  population  In  towns  and  on  farms 

Number  of  public  schools 

Number  of  ehnrehflsi 


875 
1,174 

875 
1,174 

14,000 

15,174 

6 

3 


1.032 

900 

l,e23 

15,800 

16.022 

0 

3 


1.000 
1.016 
1.000 
1,916 

18,000 

10.016 

10 

3 


1.200 
2,500 
1,200 
2,500 

20.000 

22.600 

10 

3 


1,300 
3,800 
1,800 
2.800 

31,000 

23,800 

10 

8 


>  Not  including  scboolhouses  at  which  servioes  are  held. 

Principal  Crops. 

The  principal  crops  at  present  are  alfalfa  hay,  wheat,  oats,  and 
potatoes.  The  main  crops  comprise  all  kinds  of  hay,  grain,  and 
vegetables,  including  hops  and  small  fruits. 

The  1915  crop  report  given  below  shows  very  profitable  returns. 

Crop  report,  Tieton  unit,  Yakima  project,  Washinffton,  year  of  1915. 


Ana 
(acres). 

Unit  of 
yield. 

Yields. 

Values. 

Crop. 

Total. 

Average 
per  acre. 

Per  unit 
of  yield. 

Total. 

Per  acre. 

AUaliahay 

6.740 

1,650 

600 

80 

1 

485 

84 

1,350 

12 

100 

10 

30 

250 

620 

375 

700 

50 

820 

376 

310 

1 

3 

14 
2,560 
1.226 

Tons 

Pounds... 

Bushels... 
...do 

Tops 

...do 

Bushels... 
...do 

Pounds... 

Tons 

...do 

Pounds... 

28,800 

3.878.000 

26,000 

1.275 

10 

070 

251 

43.280 

6.000 

800 

110 

81.000 

3.5 

2;6oao 

44.0 
16.0 
10.0 
2.0 
3.0 

&t 

&0 
11.0 

2.7oao 

87.50 

.03 

.80 

2.40 

10.00 

6.00 

10.00 

.75 

.05 

3.00 

&00 

.06 

8174,760 

116,340 

15.600 

3,000 

100 

5,820 

2,510 

32,460 

300 

880 
4.050 
1<000 
8,680 
67.320 
12.640 
2.250 
12,300 
20,690 

^^ 

240 

120,720 

300 

420 

60,960 

S26 

aotS.....-'-  • 

75 

Barley 

26 

Bfans 

38 

Beets,  sugar 

100 

dover  hay 

12 

Clover  seed 

30 

C^jm,  Indian 

24 

Com'  broom 

25 

Corn'fodder 

24 

C^UTOtS 

88 

Fruits,  small 

135 

Oarden 

60 

Hay,  other 

Tons 

Pounds... 
Bushels    . 
...do.....". 

1,085 

573.200 

Sl^OOO 

4,500 

2.0 

i,63ao 

45.0 
00.0 

&00 
.10 
.40 
.50 

14 

Hops 

153 

Oau 

18 

Onions 

45 

Pasture     

15 

Peaches . 

Pounds... 

...do 

Bushels... 
Pounds... 
Bushels... 

Tons 

Pounds... 
Bushels... 

2.069,000 

441,500 

10 

6.000 

301,800 

60 

10.500 

63.700 

5,500.0 

1.420 

10 

2.000 

140 

12 

750 

25 

.61 
.02 

3.00 
.04 
.40 

5.00 
.04 
.80 

65 

Pears 

28 

Peas 

30 

Prunes 

80 

Potatoes 

66 

60 

30 

Wheat 

20 

Less  duplicated  areas 

• ' 

18,100 

5,840 
150 
780 
350 

8,220 

Total  and  ayeragc 

668,650 

87 

.,...- 

Areas. 

Acres. 

Farms. 

Percent 

of 
projoct. 

IrrSnted,  no  crop: 

Mi  onbearing  orohanls ... 

Ground  tell  plowing 

Young  alftlfi. ..  .TT! ... . 

Total  irrigable  area  fiftrms  reported. 

Under  water-right  applications. . 
Total  cropped  area  farms  reported . 

24,000 

22,000 
18,100 

995 

995 
900 

74.5 

66.0 
54.0 

MtfOfikneomi    

Less  duplicated  areas... 

Totallrrigatedaoraage. 

22,000 
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ECONOMIES  OF  GOVERNMENT  WOBK. 

The  larger  features  of  the  Yakima  project  have  been  constructed 
by  Government  forces.  This  has  been  due  to  two  causes — ^first, 
faihire  on  the  part  of  contractors  on  the  principal  features  let  by 
contract  to  make  satisfactory  progress,  necessitating  the  suspension 
of  contracts  and  completion  of  work  by  the  (Jovernment;  second, 
various  uncertainties  in  connection  with  the  work,  on  account  of  the 
necessity  of  maintaining  service  through  the  canals  during  the  time 
of  construction.  It  is  therefore  difficult  to  furnish  comparative  cost 
data  which  would  be  of  any  value.  Excavation  on  some  portions  of 
the  distribution  system  has  been  handled  economically  by  contract, 
but,  on  the  other  hand,  some  sections  of  very  similar  work  have 
been  done  at  a  lesser  unit  cost,  all  things  considered,  by  Government 
forces. 

It  is  interesting  to  note,  however,  the  economy  resulting  in  a  larger 
way  from  the  permanent  type  of  construction,  which  has  in  the  main 
characterized  the  activities  of  the  work  of  the  Government  on  this 
project.  The  Sunnyside  unit  has  now  been  operated  by  the  Recla- 
mation Service  for  10  years,  and  the  Tieton  unit  for  over  5  years, 
and  it  appears  that  the  annual  maintenance  charge  necessary  to 
maintain  these  two  systems  in  a  condition  equal  to  that  when  new 
will  be  about  $1  per  acre  and  $1.35  per  acre,  respectively.  At  these 
rates  it  is  believed  that  the  systems  can  be  maintained  indefinitely 
without  special  levies  for  reconstruction  of  any  portion  of  the  system 
maintained  by  the  Government. 

Under  private  canals  in  the  Yakima  Valley,  where  all  conditions 
are  fully  as  favorable  as  for  the  Government  project,  the  original 
construction  cost  of  which  varied  from  $40  to  $75  per  acre,  it  has  been 
found  necessary  within  the  past  two  years  to  reconstruct  to  a  very 
large  extent  the  main  features  of  the  canal  systems,  and  two  or  three 
of  the  larger  canals  in  the  valley  have  made  expenditures  for  recon- 
struction which,  including  interest,  will  cost  the  landowners  from 
$50  to  nearly  $100  per  acre.  In  other  words,  the  cheaply  constructed 
private  projects  are  now  paying  out  for  reconstruction  more  than 
the  entire  first  cost  per  acre  of  the  Tieton  and  Sunnyside  units  of  the 
Yakima  project. 

As  to  operation  and  maintenance  costs,  no  private  project  in  the 
Yakima  Valley  is  giving  service  value  for  the  charge  imposed  equal 
to  that  under  the  Government  project.  Under  private  projects  the 
almost  universal  practice  is  to  deliver  water  at  the  bank  of  the  main 
canal,  at  which  point  all  obligations  of  the  management  cease. 
Under  the  Government  project,  distributaries  have  been  built  to  each 
farm  unit,  and  the  water  is  actually  delivered  by  Government  em- 
ployees to  every  landowner. 

PUBLIC  NOTICES  AND  OBDEBS. 
PUBLIC  NOTICE,  JUIiT  27,  1915. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  August  18,  1914  (38  Stat,  686),  notice  is  hereby  given 
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that  water  is  available  from  the  Sunnyside  unit  in  the  irrigation 
season  of  1915  and  thereafter  upon  the  filing  of  proper  water-right 
application,  for  the  irrigable  lands  shown  on  the  following  amended 
farm-unit  plats:  Willamette  meridian,  T.  8  N.,  Rs.  22,  23,  24,  and 
25;  T.  9  N.,  Rs.  22,  23,  24,  and  25;  T.  10  N.,  Rs.  21,  22,  and  23; 
T.  11  N.,  Rs.  19,  20,  and  21 ;  approved  by  the  Secretary  of  the 
Interior  on  June  23,  1915,  and  on  file  in  the  office  of  the  project 
manager.  United  States  Reclamation  Service,  and  local  land  office 
at  North  Yakima,  Wash. 

2.  A  supplemental  list  showing  all  changes  in  the  irrigable  areas 
heretofore  opened  to  irrigation,  as  well  as  the  lands  now  open  to 
water-right  application  and  irrigation,  has  been  filed  in  the  project 
office  at  Sunnyside,  Wash. 

3.  Water-right  application  for  lands  in  private  ownership  may 
be  made  to  the  project  manager.  North  Yakima,  Wash.,  on  and 
after  the  date  of  this  notice.  The  limit  of  area  for  which  water-right 
application  may  be  made  for  lands  in  private  ownership  is  fixed  at 
160  acres  of  irrigable  land  for  each  landowner. 

4.  The  water-right  charges  for  the  said  lands  shall  be  of  two 
kinds:  (a)  Charge  of  $52  per  irrigable  acre  for  the  building  of  the 
irrigation  system  termed  the  "  construction  charge,"  the  installments 
being  due  and  payable  as  hereinafter  provided;  and  (6)  an  annual 
charge  for  operation  and  maintenance  due  and  payable  March  1  of 
each  year  for  the  preceding  irrigation  season.  The  operation  and 
maintenance  charge  for  the  irrigation  season  of  1915  shall  be  due 
on  March  1, 1916,  and  shall  be  of  the  amounts  and  terms  of  payment 
provided  in  public  notice  of  March  31, 1915,  for  said  Sunnyside  unit. 

5.  For  all  said  lands  for  which  public  notice  has  not  been  hereto- 
fore issued,  but  which  were  on  or  before  August  13,  1914,  subject 
to  the  terms  and  conditions  of  the  reclamation  law,  and  for  which 
water-right  applications  under  the  terms  of  the  reclamation  exten- 
sion act  shall  be  duly  filed  within  six  months  from  the  date  hereof, 
the  first  installment  of  the  construction  charge  shall  be.  due  on 
December  1,  1915,  and  subsequent  installments  on  December  1  of 
each  year  thereafter.  The  first  4  of  such  installments  shall  each  be 
2  per  cent,  the  next  2  each  4  per  cent,  and  the  next  14  each  6  per  cent 
of  the  construction  charge. 

6.  For  any  landholder  described  in  paragraph  6  who  elects  not 
to  file  acceptance  by  means  of  application  under  the  reclamation 
extension  act  within  the  time  limited  by  law,  the  first  installment 
shall  be  due  December  1, 1915,  and  the  same  shall  consist  of  one-tenth 
of  the  construction  charge,  namely  $5.20  per  irrigable  acre,  and  pay- 
ment shall  be  made  on  account  of  operation  and  maintenance  as 
provided  in  paragraph  4  hereof.  Additional  installments,  each  one- 
tenth  of  the  construction  charge,  shall  be  due  on  December  1  of 
each  year  thereafter  for  nine  years.  Persons  coming  under  the  terms 
of  this  paragraph  shall  file  water-right  application' on  the  form  in 
use  prior  to  the  passage  of  the  act  of  August  13,  1914. 

7.  For  all  lands  which  were  not,  on  or  before  August  13,  1914, 
subject  to  the  terms  and  conditions  of  the  reclamation  law,  a  pay- 
ment of  $2.60  per  irrigable  acre  on  account  of  the  construction 
charge,  called  the  initial  payment,  must  be  made  at  the  time  of 
makmg  water-right  application.    The  remainder  of  the  construction 
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charge,  to  wit,  $49.40  per  irrigable  acre,  must  be  paid  in  15  annual 
instalbnents,  the  first  5  of  which  shall  be  $2.60  each  and  the  remain- 
ing installments  $3.64  each  per  irrigable  acre.  The  first  annual 
installment  becomes  due  December  1  of  the  fifth  calendar  year  after 
the  year  in  which  the  initial  installment  is  due.  The  subsequent 
annual  installments  become  due  December  1  of  each  year  thereafter 
until  fully  paid. 

8.  For  land  described  on  said  farm  unit  plats  which  is  included 
in  a  water-right  application  heretofore  filed  the  construction  charge 
for  the  irrigable  area  added  by  the  aforesaid  list  shall  be  payable 
in  the  same  number  of  installments  and  in  the  same  amounts  per 
installment  as  the  remainder  of  the  lands  included  in  the  water-right 
application.  The  first  of  such  installments  shall  become  due  on  the 
same  day  as  the  first  installment  which  becomes  due  hereafter  for 
the  other  lands  included  in  such  water-right  application,  and  subse- 

?uent  installments  on  the  same  day  of  each  year  thereafter  until 
uUy  paid. 

9.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  held  under  entries  not  subject  to  said  reclama- 
tion act  i^all  not  be  made  within  one  year  from  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  water-right  application  and  an  initial  payment  are 
made. 

10.  The  lands  hereby  opened  to  irrigation  shall  be  subject,  so  far 
as  applicable,  to  the  public  notices  and  orders  heretofore  issued  for 
lands  under  the  Sunnyside  unit. 

11.  Any  water-right  applicant  may  pay  the  whole  or  any  part 
of  the  construction  charge  within  a  snorter  period. 

12.  The  method  of  determining  the  annual  operation  and  main- 
tenance charge,  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges  will  be  as  provided  by  the  act  of  August  13,  1914  (88 
Stat,  686). 

A.  A.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC  notice,  OCTOBER  30,  1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  June  17,  1902  (32  Stat.,  388),  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  August  13,  1914  (38  Stat.,  686),  notice  is  hereby  given 
that  water  is  available  from  the  Tieton  imit  for  the  irrigation  season 
of  1916  and  thereafter  upon  the  filing  of  proper  water-right  applica- 
tion for  the  following  irrigable  lands  shown  on  amended  farm-unit 
plat  of  T.  14  N.,  R.  17  E.,  W.  M. : 

Areas  hereby  opened  to  irrigation: 

T.  14  N.,  R.  17  B.,  W.  M.—  Acres. 

Sec.  15,  NW.  i  SW.  i 10 

Sec.  22,  NB.  i  NW.  \ 82 

Sec.  22,  SV^.  1  NW.  i 12 

Sec.  22,  NW.  }  NE.  i 2 

Sec.  22,  NW.  i  NW.  } 18 

Sec.  22.  SB.  i  NW.  i 6 
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The  said  plat  is  on  file  in  the  office  of  the  project  manager,  United 
States  Reclamation  Service,  North  Yalfima,  Wash. 

2.  Water-right  applications  for  said  lands  may  be  made  to  the 
project  manager.  North  Yakima,  Wash.,  on  and  after  the  date  of 
this  notice.  The  limit  of  area  for  which  water-right  application  may 
be  made  for  lands  in  private  ownership  is  fixed  at  160  acres  of  irri- 
gable land  for  each  landowner. 

3.  The  water-right  charges  for  the  said  lands  shall  be  of  two  kinds : 
(a)  A  charge  of  l93  per  irrigable  acre  for  the  building  of  the  irri- 

Stion  system,  termed  the  ^^construction  charge,"  the  installments 
ing  due  and  payable  ss  hereinafter  provided;  and  (6)  an  annual 
charge  for  operation  and  maintenance  due  and  payable  March  1  of 
each  year  for  the  preceding  irrigation  season.  The  operation  and 
maintenance  charge  for  the  irrigation  season  of  1916,  and  each  year 
thereafter  until  further  notice,  shall  be  in  the  amounts  and  according 
to  the  terms  of  payment  prescribed  in  public  notice  of  March  19, 
1915,  for  the  said  Tieton  unit. 

4.  All  the  lands  above  described  had,  prior  to  August  13,  1914, 
become  subject  to  the  reclamation  law,  and  are  therefore  subject  to 
the  provisions  of  section  2  of  the  reclamation  extension  act  of  that 
date.  The  construction  charge  shall  be  due  and  payable  in  20  annual 
installments,  the  first  4  of  which  shall  each  be  2  per  cent,  the  next  2 
each  4  per  cent,  and  the  next  14  6  per  cent  of  the  construction  charge. 
The  firet  installment  shall  be  due  and  payable  on  December  1,  1915, 
and  the  subsequent  installments  on  December  1  of  each  year  there- 
after until  fully  paid. 

5.  The  terms  of  payment  as  herein  specified  are  subject  to  the  pro- 
vision that  in  all  cases  where  water-right  application  shall  not  be 
made  within  one  year  from  the  date  hereor,  the  said  construction 
charge  shall  be  increased  5  per  cent  each  year  until  water- right  appli- 
cation has  been  filed  and  an  initial  payment  made,  and  shall  be  sub- 
ject to  the  further  provision  that  for  any  landowner  who  elects  not 
to  file  acceptance  under  the  said  reclamation  extension  act  within  six 
months  from  the  date  hereof,  the  said  construction  charges  shall  be 
paid  in  10  equal  annual  installments,  each  of  which  shall  be  not  less 
than  one-tenth  of  the  said  construction  charge. 

6.  Any  water-right  applicant  may  pay  the  whole  or  any  part  of 
the  construction  charge  within  a  shorter  period. 

7.  All  charges  must  be  paid  at  the  office  of  the  United  States  Recla- 
mation Service  at  Denver,  Colo.  Drafts  on  New  York  or  Denver, 
money  orders,  etc.,  should  be  made  payable  to  the  disbursing  officer, 
United  States  Reclamation  Service,  Denver,  C!olo. 

8.  The  lands  hereby  opened  to  irrigation  shall  be  subject,  so  far  as 
applicable,  to  the  public  notices  and  orders  heretofore  issued  for 
lands  under  the  Sunnyside  unit. 

9.  The  lands  made  subject  to  water-right  applications  hereunder 
are  above  gravity  flow  from  the  system  of  the  said  Tieton  unit,  and 
water-right  applicants  must  assume  all  responsibility  for  raising 
water  from  said  system  to  the  land  to  be  irrigated,  which  responsi- 
bility  shall  not,  however,  affect  the  charges  to  be  paid  to  the  United 
States  for  water  rights  under  the  said  unit. 

10.  The  method  of  determining  the  annual  operation  and  mainte- 
nance charge,  and  the  penalties  for  failure  to  pay  the  construction 
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charge  and  the  operation  and  maintenance  charges  when  due,  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges  will  be  as  provided  by  the  act  of  August  13,  1914  (88 
Stat,  686). 

Franklin  K.  Lane, 

Secretary  of  the  Interior. 

PUBLIC  NOTICE,  APRU<  3,  1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17, 1902  (82  Stat.,  388)  and  acts  amendatory  thereof  and  supplemen- 
tal thereto,  and  in  particular  the  reclamation  extension  act  of  August 
13, 1914  (38  Stat,  686),  section  6  of  which  authorizes  the  Secretary  of 
the  Interior  to  fix  the  due  date  for  operation  and  maintenance 
charges,  notice  is  hereby  given  that  hereafter,  until  further  notice,  for 
all  lands  under  the  Tieton  unit,  Yakima  project^  Washington,  the 
operation  and  maintenance  charge  for  any  irrigation  season  shall  be 
due  and  payable  on  March  1  of  the  following  calendar  year. 

2.  The  operation  and  maintenance  charges  for  the  irrigation  season 
of  1916,  and  for  each  irrigation  season  thereafter  until  further  notice, 
shall  be  due  on  March  1  of  the  following  year,  and  each  acre  of  irri- 
gable land,  whether  irrigated  or  not,  shall  be  charged  with  a  mini- 
mum operation  and  maintenance  charge  of  $1,  which  will  permit  de- 
livery of  not  more  than  1  acre- foot  per  acre;  for  the  first  acre-foot 
per  acre  additional  the  charge  shall  be  at  the  rate  of  50  cents  per  acre- 
foot,  and  should  further  quantities  be  needed  they  will  be  furnished 
at  the  rate  of  75  cents  per  acre- foot. 

3.  The  provisions  or  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Except  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders,  and  in  particular  the  public  notice 
of  March  19,  1915,  for  the  Tieton  unit,  shall  remain  unchanged. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

public  notice,  APRIL  6,  1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (32  Stat.,  388) ,  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  13,  1914  (38  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  public  notice  was  given  on  March  31,  1915,  that  for 
all  lands  under  the  Sunnyside  unit,  Yakima  project,  Washington, 
the  operation  and  maintenance  charge  for  any  irrigation  season  shall 
be  due  and  payable  on  March  1  of  the  following  calendar  year. 

2.  For  the  season  of  1916,  each  acre  of  irrigable  land,  whether 
irrigated  or  not,  shall  be  charged  with  a  minimum  operation  and 
maintenance  charge  of  80  cents,  which  will  permit  delivery  of  not 
more  than  2  acre-feet  per  acre ;  ifor  the  first  acre- foot  per  acre  addi- 
tional the  charge  shall  be  at  the  rate  of  25  cents  per  acre-foot,  for  the 
second  acre-foot  per  acre  additional  at  the  rate  of  60  cents  per  acre- 
foot,  should  further  quantities  be  needed  they  will  be  nimish^ 
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at  the  rate  of  80  cents  per  acre- foot :  Provided^  That  the  quantity  of 
water  delivered  for  the  minimum  charge  may  be  increased  where  it 
is  f  oimd  by  the  unanimous  report  of  a  committee  of  three  competent 
and  impartial  persons  appointed  by  the  water  users'  association  that 
the  irrigator  has  used  all  reasonaole  means  of  economizing  water, 
and  from  the  nature  of  the  soil  it  is  impracticable  to  properly  irri- 
gate the  land  with  a  less  quantity  of  water  than  that  used  by  the 
irrigator.  In  no  case,  however,  shall  such  a  report  decrease  the 
charge  to  a  smaller  amount  than  $1  per  acre  nor  be  effective  until  ap- 
proved by  the  project  manager. 

Andriexts  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

PUBLIC   notice,   may    31,    1916. 

1.  In  pursuance  of  the  provisions  of  section  4  of  the  reclamation 
act  of  Jime  17,  1902  (32  Stat,  388),  and  acts  amendatory  thereof 
and  supplementary  thereto,  and  particularly  the  reclamation  exten- 
sion act  of  August  13, 1914  (38  Stat,  686),  notice  is  hereby  given  that 
water  is  available  from  the  Sunn^rside  unit  in  the  irrigation  season  of 
1916  and  thereafter  upon  the  filing  of  proper  water-right  applica- 
tion, for  the  irrigable  lands  shown  on  the  list  of  the  following  lands : 
Willamette  meridian,  T.  8  N.,  Rs.  22,  23,  and  24  E.;  T.  9  N.,  Bs.  22, 
23,  24,  and  25  E. ;  T.  10  N.,  Rs.  22  and  23  E. ;  T.  11  N.,  R.  20  E.,  ap- 
proved under  authority  of  this  department  by  the  Director  and  chief 
engineer  of  the  Reclamation  Service  on  May  31,  1916,  and  a  copy  of 
which  list  is  on  file  in  the  office  of  the  project  manager.  United  States 
Reclamation  Service,  and  in  the  local  land  office  at  North  Yakima, 
Wash.  A  portion  of  the  lands  made  subject  to  water-right  applica- 
tions hereunder  are  above  gravity  flow  from  the  system  of  the  said 
Simnyside  unit,  and  water-rights  applicants  must  assume  all  respon- 
sibility for  raising  water  from  said  system  to  the  land  to  be  irrigated, 
which  responsibility  shall  not,  however,  affect  the  charges  to  be  paid 
to  the  United  States  for  water  rights  under  the  said  unit  Said  list 
shows  aU  changes  in  the  irrigable  areas  heretofore  opened  to  irriga- 
tion as  well  as  the  land  opened  to  water-right  application  and  irri- 
gation under  this  public  notice. 

2.  Water-right  application  for  lands  in  private  ownership  may  be 
made  to  the  project  manager,  North  Yakima,  Wash.,  on  and  after 
the  date  of  tnis  notice.  The  limit  of  area  for  which  water-right 
application  may  be  made  for  lands  in  private  ownership  is  fixed  at 
160  acres  of  irrigable  land  for  each  land  owner. 

3.  The  water-right  charges  for  the  said  lands  shall  be  of  two 
kinds:  (a)  A  charge  of  $52  per  irrigable  acre  for  the  building  of  the 
irrigation  system  termed  the  construction  charge,  the  installments 
being  due  and  payable  as  hereinafter  provided;  and  (6)  an  annual 
charge  for  operation  and  maintenance  due  and  payable  March  1  of 
each  year  for  the  preceding  irrigation  season.  Tlie  operation  and 
maintenance  charge  for  the  irrigation  season  of  1916  shall  be  due  on 
March  1,  1917,  and  shall  be  of  the  amounts  and  terms  of  payment 
provided  in  public  notice  of  April  18, 1916,  for  said  Sunnyside  unit 
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4.  For  all  said  lands  for  which  public  notice  has  not  been  hereto- 
fore issued,  but  which  were  on  or  before  August  13,  1914,  subject  to 
the  terms  and  conditions  of  the  reclamation  law,  and  for  which 
water-right  application  or  acceptance  under  the  terms  of  the  rec- 
lamation extension  act  shall  be  duly  filed  within  six  months  from  the 
date  hereof,  the  first  installment  of  the  construction  charge  shall  be 
due  on  December  1,  1916,  and  subsequent  installments  on  December 
1  of  each  year  thereafter.  The  first  4  of  such  installments  shall  each 
be  2  per  cent,  the  next  2  each  4  per  cent,  and  the  next  14  each  6  per 
cent  of  the  construction  charge. 

6.  For  any  landholder  described  in  paragraph  4  who  elects  not  to 
file  acceptance  under  the  reclamation  extension  act  within  the  time 
limited  by  law,  the  first  installment  shall  be  due  December  1,  1916, 
and  the  same  shall  consist  of  one-tenth  of  the  construction  charge, 
namely,  $5.20  per  irrigable  acre,  and  payment  shall  be  made  on 
account  of  operation  and  maintenance  as  provided  in  paragraph  3 
hereof.  Additional  instaUments,  each  one-tenth  of  the  construction 
charge,  shall  be  due  on  December  1  of  each  year  thereafter  for  nine 
years.  Persons  coming  under  the  terms  of  this  paragraph  shall  file 
water-right  application  on  the  form  in  use  prior  to  the  passage  of 
the  act  of  August  13, 1914. 

6.  For  all  lands  on  said  list  which  were  not,  on  ov  before  August 
18,  1914,  subject  to  the  terms  and  conditions  of  the  reclamation  law, 
a  payment  of  $2.60  per  irrigable  acre  on  account  of  the  construction 
charge,  called  the  initial  payment,  must  be  made  at  the  time  of 
making  water-right  application.  The  remainder  of  the  construction 
charge,  to  wit,  ^9.40  per  irrigable  acre,  must  be  paid  in  15  annual 
installments,  the  first  6  of  which  shall  be  $2.60  each  and  the  remain- 
ing installments  $3.64  each  per  irrigable  acre.  The  first  annual 
installment  becomes  due  December  1  of  the  fifth  calendar  year  after 
the  year  in  which  the  initial  installment  is  due.  The  subsequent 
annual  installments  become  due  December  1  of  each  year  thereafter 
until  fully  paid. 

7.  For  land  described  on  said  list  which  is  included  in  a  water- 
right  application  heretofore  filed  the  construction  charge  for  the 
irrigable  area  added  by  the  aforesaid  list  shall  be  payable  in  the 
same  number  of  instalhnents  and  in  the  same  amounts  per  install- 
ment as  the  remainder  of  the  lands  included  in  the  water-right  appli- 
cation. The  first  of  such  installments  shall  become  due  on  the  same 
day  as  the  first  installment  which  becomes  due  hereafter  for  the 
other  lands  included  in  such  water-right  application  and  subsequtait 
installments  on  the  same  day  of  each  year  thereafter  until  fully  paid. 

8.  In  all  cases  where  water-right  application  for  lands  in  private 
ownership  or  for  lands  held  under  entries  not  subject  to  said  reclama- 
tion act  shall  not  be  made  within  one  year  from  date  of  this  notice, 
the  construction  charge  for  such  land  shall  be  increased  5  per  cent 
each  year  until  water-right  application  and  an  initial  payment  are 
made. 

9.  The  lands  hereby  opened  to  irrigation  shall  be  subject,  so  far 
as  applicable,  to  the  public  notices  and  orders  heretofore  issued  for 
lands  under  the  Sunnyside  unit. 

10.  Any  water-right  applicant  may  pay  the  whole  or  any  part  of 
the  construction  charge  within  a  shorter  period. 
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11.  The  method  of  determining  the  annual  operation  and  main- 
tenance charge,  and  the  penalties  for  failure  to  pay  the  construction 
charge  and  the  operation  and  maintenance  charges  when  due  and 
discount  allowed  for  prepayment  of  operation  and  maintenance 
charges,  will  be  as  provided  by  the  act  qt  August  13, 1914  (38  Stat., 
686). 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 

FINANCIAI.  STATEMENT. 


[Financial  statement  in  detail,  showing  assets,  lia|>illtie8,  reseires,  and  capital,  glyen  in 

appendix,  p.  789.] 

Feature  coats  of  the  Takima-storage  unit  to  June  SO,  1916. 


Features. 


Sab- 
feature. 


Principal 
features. 


Examination  and  surveys: 

Clealum 

Tieton  Resprvoir 

Beservcrfr  reoonnoissanoe. . . 

Hydrographic  suryev 

Hydroi^niphic  Investment. . 
High  line 


Storage  S3r8tem: 

Preliminary  and  general  work-^ 

Kaehess 

Keechelus 

Cleahim 

Bams— 

Kacheas 

Keechelus 

Spillways— 

Kaehess 

Keechelus 

Tunnel,  Keechelus 

Clearing  and  logging  reservoir 

Kaehess 

Keechelus 


Permanent  Improvements  and  lands: 
Build' 


Keechelus 

Roads— 

Keechelus 

Tieton  Reservoir.. 


Telephone  system,  telephone  lines: 

Kaehess 

Keeche  lus 


Operation  and  maintenance  daring  construction  (water-rental  basis). 
Plant  accounts 


Gross  cost  of  construction  of  project  to  June  30, 1916. 
Less  revenues  earned  during  oonstniction  period: 

Rental  of  buildings 

Rental  of  grazing  and  farming  lands 

Rentals,  power,  and  li^t 

Rentals  of  irrigation  water 

Rentals  of  telephone  and  tolls 

Other  revenues.  unclasBifled 

Profit  on  mess-nouse  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 


Net  cost  of  oonstruction  of  project  to  June  ao,  1916. 


133,141.86 
20,  .'MM.  OS 
2,927.92 
5,4e0.4S 
29,303.43 
3,700.12 


30,778.13 
117,564.53 
104,736.14 

427,112.04 
976,193.53 

35,625.63 
41,874.17 
119,236.01 

188,611.27 
7,964.06 


2,667.90 
2,553.39 

13,211.35 
17,W9.13 


1,008.07 
2,429.58 


21,846.92 

51.00 

1,385.47 

14,305.00 

22.80 

40,454.96 

41,063.88 

12,663.63 

1,306.94 


194,006.49 


3,009,716.30 


35,481.57 


3,437.65 
8,307.84 
61,542.39 


2,343,584.34 


183,609.59 


3,109,983.65 
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Estimated  cost  of  contemplated  work,  Yakima  storage  unit,  during  fiscal  year 

1917. 


Features. 


Subfeature. 


Principal 
feature. 


Examination  and  surveys,  consisting  of  test  pits,  borings,  and  surveys, 

at  riealum  or  Tieton  Reservoirs 

Storage  works: 

Dam 

Spillway 

Bridges  (permanent  foot  bridge) 

Clearing  reservoir  site 


Permanent  improvements  and  land: 

Land  and  timber  on  reservoir  area,  Keeobelus,  Kachess,  and  Clealum . 

Roads , 

Land  and  timber,  construction  of  Keechelus  Dam 

Bridges,  highway 


Telephone  system,  telephone  lines 

Operation  and  maintenance,  public  notice.. 

Kesses 

Stores 

Hospitala 


Total. 


1252,600.00 

66,500.00 

6,000.00 

106,000.00 


35,000.00 
2,000.00 

2. 80a  00 

4,250.00 


$4,000.00 


420,000.00 


43,850.00 
800.00 

14,000.00 
4,000.00 
8,000.00 
3,000.00 


492,650.00 


Feature  costs  of  Yakim^-Sunnyside  unit,  to  June  SO,  1916. 


Features. 


Examination  and  surveys 

Pumping  for  irrigation: 

PrelTminary  and  general  work. . . 

Wells,  pits,  and  shafts 

Pumping  plants 

Administrative  general  expense. 

Canal  system: 

Preliminary  and  general  work. . . 
Diversion  dam  and  headworks. . 

Main  Canal 

Administrative  general  expttiae. 
Supplemental  constructian  cost. 

Lateral  system: 

Preliminary  and  general  work.., 

Laterals  and  sublaterals 

Flume 

Drops,  chutes,  and  checks 

Siphons 


Drainage  system 

Farm  units 

Permanent  improvements  and  lands: 

Headquarters,  buildings,  and  grounds. 

Patrol  houses  and  grounds 


Telephone  system 

Operation  and  maintenance  during  construction 

Plant  accounts 

Operation  and  maintenance  charges  transferred  to  and  compounded 
with  construction  charges 


Gross  cost  of  construction  of  project  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Contractors'  freight  refunds 

Forfeitures  by  deCaulting  bidders  and  contractors 

Profit  on  mess-house  operations 

Profit  on  mercantOe  store  operations 

Profit  on  hospital  operatkns 


Net  ooBt  of  construction  of  project  to  June  30, 1916. 


Subfeature. 


19,496.77 

1,354.65 

123,710.41 

3,225.76 


478.63 

56,610.81 

1,623,579.12 

.    943.66 

2,606.40 


17,328.64 

599,302.83 

28,530.07 

40,328.48 

268,095.16 


24,276.46 
11,852.09 


3,280.67 
10,158.12 
5,391.16 
3,768.01 
2,917.75 
974.98 


Principal 
feature. 


$46,090.19 


137,787.1 


1,684,218.62 


953,583.18 
11,418.80 
22,012.91 


36,128.65 

22,412.57 

7,584.70 

8,967.20 

10,714.25 


2,940,918.56 


96,470.60 


2,914,447.87 
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Estimated  co9t  of  contemplated  tDork,  YaMma-Sunnyaide  unit,  during  fiscal 

year  1917. 


Features. 


Sabfea- 
ture. 


Frinolpal 
feature. 


Ezaminatian  and  survey,  preliminary  and  general  work. 
Pmnpins  for  irrintion: 

Preliminary  Tor  general  work 

Pumping  plants , 

Transmission  linee 

Pipelines 


6,000.00 
71,200.00 

5,000.00 
32,500.00 


Canal  system,  main  ^ynfM 

Lateral  system: 

Preliminary  and  general  work . 

Laterals  and  sublaterals 

Flumes 

Pipelines 

Drops,  checks,  and  deliveries. . 

Culverts  and  turnouts 


6,000.00 
60,050.00 

9,500.00 
23,750.00 
10,900.00 

2,800.00 


Farm  units,  survey  and  oflOoe  work 

Operation  and  mamtanance  during  ccnstruction . 
(>peratian  and  maintenance  under  public  notice. 

Messes 

Mercantile  stores 

Hospital 


Total. 


S2,000.00 


114,700.00 
8,700.00 


113,000.00 

2,500.00 

14,000.00 

96,700.00 

800.00 

100.00 

300.00 


352,800.00 


Feature  costs  of  Takima-Tieton  unity  to  June  SO,  1916. 


Features. 


SubfeatuFs. 


Principal 
feature. 


Ezamination  and  survey . , 
Storage  works: 

Bimiping  Lake  Dam. 

Clear  Cnak  Dam. 


Canal  system: 

Head  works 

Tunnels 

Main  Canal 

Wasteways 

Culverts  and  drains. 


Laterals 

Headworks  and  diversion  dams. 

Laterals  and  sublaterals 

Flumes 

Bridges 

Drope,  chutes,  checks,  and  turnouts., 

Siphons 

wasteways 

Culverts  and  drains 


Permanent  improvement  and  lands: 

BuUdings  and  grounds 

Roads 

Real  estate 


Telephone  system,  telephone  lines 

Operation  and  maintenance  during  construction 

Operation  and  maintenance  charges  transferred  to  and  compounded  with 
construction  charges 


Oroas  cost  of  construction  of  project  to  June  30, 1016. 
Less  revenues  earned  during  oonstnictkm  period: 

Rental  of  buildings 

Rental  of  irrigation  water 

Contractors'  freight  refunds : 

Mess-house  loss 

Mercantile  store  gain 

Hospital  gain , 


Nat  cost  of  ooDstmction  of  project  to  June  80, 1916.. 


*  Deduct. 


$550,837.43 
84,542.78 


14,937.15 

897,100.73 

641,742.54 

57, 181. 23 

22,453.97 


26,958.20 
864,724.01 
106,390.45 
5.562.36 
77,442.46 
14,175.95 
11,067.21 
54,226.07 


41,943.96 

59.573.55 

2,768.60 


4,827.35 
3,526.50 
5,092.12 
11,131.79 
9,992.83 
2, 185. 94 


869,604.66 


685,380.20 


1,183,415.61 


1,163,646.71 


104,286.10 
35,148.78 
10,208.54 

28,960.97 


3,169,63L47 


94,492.95 


3,145,138.52 
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Estimated  coat  of  contemplated  toork,  Takkna-TieUm  ufUt,  duHng  fiMcal  peair 

1917. 


PMtans. 


Sab- 
fBature. 


Princ^Ml 
fBature. 


Oanal  svstem,  Main  Canal 

Operation  and  maintenance  onder  public  notice.. 


Opern 
Messes 


Mercantile  stores. 
Hospitals 


Total. 


f88,O0O.M 

42,0Qa<» 
400.00 

aeoioo 
aoo.00 

80,800.00 
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WTOHIHO,  SHOSHOITE  PKOTECT. 

O.  O.  Sanfobd,  project  manager,  Powell,  Wyo. 
LOCATION. 

Counties:  Park  and  Big  Horn. 

Townships,  52  to  58  N.,  Rs.  d7  to  104  W.,  sixth  principal  meridian. 

Railroad :  Chicago,  Burlington  &  Quincy. 

Railroad  stations  and  estimated  population  January  1,  1916:  Cody,  1,300; 
^Corbett;  Deaver,  50;  'Ralston;  Powell,  525;  Garland,  50;  ^Mantua;  and 
'Frannie,  Wyo. 

WATEB  SUPPLY. 

Source  of  water  supply :  Shoshone  River. 
Area  of  drainage  basin :  1,380  square  miles. 

Annual  run-off  in  acre-feet:  Shoshone  River  near  Cody  (1,380  square  miles), 
1903  to  1915— maximum,  1,420,000 ;  minimum,  846,372 ;  mean,  1,127,837. 

AGBICULTT7BAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  service  is  prepared  to  supply  water,  season  of  1916:  42,666 
acres. 

Works  constructed  for  fifth  unit,  but  not  open  to  entry :  3,562  acres. 

Area  under  water-right  applications,  season  of  1916 :  37,570  acres. 

Area  under  rental  contracts,  season  of  1916:  150  acres. 

Length  of  Irrigating  season :  From  April  10  to  November  10. 

Average  elevation  of  irrigable  area:  4,500  feet  above  sea  level. 

Rainfall  on  irrigable  area :  1907-1915,  average,  5.92  inches ;  1915,  9.19  inches. 

Range  of  temperature  on  irrigable  area :  —31*  to  101*  F. 

Character  of  soil  of  irrigable  area:  Light  sandy  and  clay  loams. 

Principal  products:  Alfalfa,  grain,  sugar  beets,  vegetables,  cattle,  hogs,  and 
dairy  products. 

Principal  markets:  Omaha,  Nebr.;  Kansas  City,  Mo.;  Chicago,  111.;  Denver, 
Colo. ;  Billings,  Mont. ;  and  local. 

LANDS  OPENED  FOB  IEB.IGATION. 

Dates  of  public  notices  and  orders  relating  thereto :  November  25,  1907 ;  April 
3,  1908 ;  May  8,  1909 ;  February  6,  March  25,  May  20,  November  8,  1911 ;  Feb- 
ruary 9,  March  23,  July  17,  1912 ;  January  17.  February  26,  June  23,  July  15, 
July  21,  1913;  January  19,  May  29  (memorandum),  September  24,  1914;  March 
3.  March  20,  September  25,  October  9,  1915;  March  16,  June  3,  1916. 

Location  of  lands  opened :  Tps.  54  to  56  N.,  Rs.  98  to  100  W.,  sixth  principal 
meridian. 

Present  status  of  Irrigable  lands  opened :  36,745  acres  of  public  and  825  acres 
of  private  lands  under  water-right  application,  3,847  acres  of  unentered  public 
land,  and  1,245  acres  of  private  and  State  land  open  to  entry  for  which  water  is 
available,  but  for  which  no  water-right  application  has  been  made ;  3.54  acres  of 
land  included  in  United  States  reserves. 

Limit  of  area  of  farm  units :  Public,  80  acres ;  private,  160. 

Duty  of  water :  2  acre-feet  per  acre  per  annum  at  the  farm. 

Building  charge  per  acre  of  irrigable  land :  $57  on  first  unit,  $58  on  second 
unit ;  $59  on  third  and  fourth  units ;  charge  for  fifth  unit  not  yet  announced. 

Annual  operation  and  maintenance  charge :  70  cents  per  acre  of  irrigable  land 
whether  water  is  used  or  not,  for  which  2  acre-feet  of  water  may  be  deliv- 
ered ;  15  cents  for  the  third  acre-foot ;  and  25  cents  per  acre-foot  for  all  addi- 
tional  water. ^ ^^_^ 

^Railroad  sldlDg  only.  'Population  lesi  than  26. 
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GHBONOLOQICAL  SUMICABY. 

Reconnoissance  made  and  preliminary  surveys  begun  in  1908. 
Ck>nstruction  recommended  by  board  of  engineers,  February  1,  1904. 
Construction  authorized  by  Secretary  February  10,  1904. 
Corbett  diversion  dam  completed  June,  1907. 
Corbett  Tunnel  completed  November,  1907. 
First  Irrigation  by  Reclamation  Service,  season  of  1908. 
Shoslione  Dam  completed  January,  1910. 

Entire  project  50  per  cent  completed  June  30, 1916 ;  first,  second,  third,  fourth, 
and  fifth  units  completed. 

XBBIGATION  PLAN. 

The  irrigation  plan  of  the  Shoshone  project  provides  for  the  storage  of  flood 
waters  of  Shoshone  River  in  a  reservoir  controlled  by  Shoshone  Dam,  about  8 
miles  above  CJody,  Wyo. ;  the  diversion  of  water  from  Shoshone  River  by  a  dam 
at  Ck)rbett,  about  16  miles  below  the  reservoir,  and  through  the  Corbett  Tunnel 
into  a  canal  system  supplying  water  to  lands  on  the  north  side  of  the  river  in 
the  vicinity  of  Ralston,  Powell,  Garland,  Mantua.  Frannle,  and  Deaver;  the 
diversion  into  the  Willwood  Canal  for  the  irrigation  of  lands  on  the  south  side 
of  the  Shoshone  River;  and  the  diversion  into  the  north  side  High  Line  from 
the  Shoshone  Dam  for  the  irrigation  of  lands  lying  on  the  north  side  of  th^ 
Shoshone  River  above  the  Garland  Canal  system  and  extending  from  the  lower 
end  of  the  Shoshone  Canyon  near  Cody  to  the  divide  between  the  Shoshone 
River  and  Clarks  Fork  drainage. 

The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  water 
arising  within  the  project  and  proposes  to  use  such  water  in  connection  there- 
with. 

The  Shoshone  Dam,  Corbett  Dam,  Corbett  Tunnel,  Garland  Canal,  about  13 
miles  of  the  Frannie  Canal,  the  lateral  and  distributary  system  for  approxi- 
mately 43,000  acres  in  the  vicinity  of  Ralston,  Powell,  and  Garland,  Wyo.,  and 
the  major  portion  of  the  canal  system  for  the  irrigation  of  the  first  unit  of 
about  11,800  acres  on  the  Frannie  division  have  been  completed. 

Future  operations  include  the  construction  of  the  Willwood  and  High  Line 
Canals  and  the  completion  of  additional  units  on  the  Frannie  division. 

SIOCHABY  OF  GENERAL  DATA  FOB  SHOSHONE  PBOJEGT  TO  JUNE 

30,  1916. 

Areas  * 

Irrigable  acreage  when  project  is  complete 147, 365 

Public  land  entered,  June  30,  1916 36,  745 

Public  land  open  to  entry,  June  30,  1916 3, 847 

Public  land  withdrawn,  June  30,  1916 98,210 

State  land,  June  30,  1916 6, 326 

Private  land,  June  30,  1916 2, 237 

Acreage  service  could  have  supplied  season  of  1915 42,816 

Estimated  addition  in  fiscal  year  1917 11,876 

Estimated  acreage  service  can  supply  July  1,  1917 54, 712 

Acreage  actually  irrigated,  season  of  1915 25,  753 

Acreage  cropped  under  irrigation,  season  of  1915 24,833 

Crops : 

Value  of  irrigated  crops,  season  of  1915 ^10, 031. 00 

Value  of  irrigated  crops,  per  acre  cropped 16.  51 

Finances : 

Estimated  cost  of  completed  project $9,936,000.00 

Total  construction  cost  to  June  30,  1916 $4,542,980.13 

Per  cent  complete,  June  30,  1916 50 

Appropriation  for  fiscal  year  1917,  total $762,000.00 

Allotment  for  construction,  fiscal  year  1917 $595,  700. 00 

Estimated  per  cent  complete,  June  30,  1917 53 

Announced  construction  charges  per  acre $57,  $58,  $59 
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Finances— -Continaed. 

Appropriation,  fiscal  year  1916 $478, 000. 00 

Decrease  under  10  per  cent  provision  of  act 43, 800, 00 


Total  appropriation $434,700.00 

Expenditures  during  fiscal  year  chargeable  to  1916  appropria* 
tlon-^ 

Disbursements $221, 067. 72 

Transfers 19, 832. 19 

$240, 899. 91 

Registered  liabilities  chargeable  to  1916  ap- 
propriation       53, 186. 22 

294.086.13 

Unencumbered  balance  July  1,  1916 140,613.87 

Repayments : 

Construction  charges — 

Accrued  to  June  30,  1916 266, 132.  70 

CJollected  to  June  30,  1916 260. 423. 45 


Uncollected,  June  30,  1916 5, 709. 25 


Operation  and  maintenance  charges  (public  notice) — 

Accrued  to  June  30,  1916 ^ 133, 113. 54 

Collected  to  June  30,  1916 123, 554. 03 


Uncollected,  June  30,  1916 9, 559. 51 


Drainage : 

Estimated  acreage  damaged  by  seepage  June  30,  1916 1, 000 

Miles  of  drains  built  to  June  30,  1916— 

Open 10. 32 

Closed 55. 05 

65.37 


Estimated  acreage  protected  by  drains  built  to  June  30,  1916..  15, 500 

Estimated  acreage  to  be  protected  by  authorized  system 20, 500 

Expended  to  June  30,  1916,  on  drainage  works,  completed 
and  uncompleted $468, 477. 16 

HISTOBY  OF  CONSTBUGTIOK  AND  EKOINEEBINQ  VEATUBES. 

BOAD8. 

In  order  to  prepare  for  the  construction  of  Shoshone  Dam,  it  was 
found  desirable  to  have  a  road  through  the  canyon  by  which  to  gain 
ea^  access  to  the  cliffs  above  the  elevation  of  the  top  of  the  dam. 

The  construction  of  such  a  road  on  the  north  side  ojf  the  canyon  was 
begun  by  Government  forces  in  1904.  and  early  in  1905  the  road  was 
completed  for  a  distance  of  4  miles  rrom  the  mouth  of  the  canyon  to 
the  site  of  the  dam.  For  the  greater  part  of  this  distance  the  road 
was  cut  into  the  solid  rock  of  the  walls  of  the  canyon. 

On  account  of  the  fact  that  a  road  formerly  used  in  entering 
Yellowstone  Park  passed  through  the  site  of  the  reservoir,  the  canyon 
road  has  been  extended  for  a  distance  of  14  miles  from  the  site  of  the 
dam  around  the  flow  line  of  the  reservoir  until  it  joins  a  newly  con- 
structed county  road  that  connects  with  other  roads  entering  the 
park.  Surveys  for  this  extension,  known  as  the  Shoshone  Reservoir 
highway,  were  made  in  1908,  and  its  construction  was  begun  in  1908 
and  completed  in  1910. 
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The  old  trail  from  Cody  to  Yellowstone  Park  was  located  on  the 
south  side  of  Cedar  Mountain,  crossing  the  South  Fork  of  the 
Shoshone  River  near  Marquette  and  continuing  thence  along  the 
south  side  of  the  North  Fork.  The  construction  of  Shodione  Reser- 
voir submerged  several  miles  of  this  road  and  left  no  outlet  for  the 
ranchers  livmg  between  the  two  forks  of  the  river.  The  Reclama- 
tion Service  prepared  plans  for  the  construction  of  11  miles  of  Be- 
tween Forks  Highway.  One-half  of  the  work  was  completed  in  the 
fall  of  1911  and  a  steel  bridge  erected  across  the  South  Fork  of 
Shoshone  River.  The  county  officials  agreed  to  cooperate  with  the 
Reclamation  Service  in  the  construction  of  this  road  to  the  extent  of 
securing  all  necessary  rights  of  way.  Because  of  some  difficulties 
arising  in  securing  such  rights  of  way  construction  work  was  sus- 
pended and  not  resumed  until  April,  1914,  when  a  short  reach  was 
completed  at  the  crossing  of  the  Cody  Canal.  The  balance  of  the 
road,  which  runs  along  the  south  side  of  the  north  arm  of  the  reser- 
voir, was  completed  in  the  spring  of  1915. 

SHOSHONE  DAM. 

The  Shoshone  Dam  is  located  on  Shoshone  River  a  short  distance 
below  the  confluence  of  its  north  and  south  forks  and  near  the  upper 
end  of  Shoshone.  Canyon.  The  dam  is  a  monolithic  rubble  concrete 
structure  of  the  arch  type,  the  radius  of  the  center  line  of  the  top  of 
the  dam  being  150  feet.  The  maximum  height  from  the  rock  founda- 
tion to  the  top  of  the  parapet  is  328  feet. 

The  main  outlet  of  the  reservoir  formed  by  the  dam  is  a  concrete- 
lined  timnel  498  feet  in  length,  having  a  section  10  feet  wide  by  10 
feet  hi^h  at  the  sides  with  an  arched  roof  of  16-inch  rise.  The  tunnel 
was  driven  through  the  granite  cliff  on  the  south  side  of  the  canyon. 
The  elevation  of  the  floor  of  the  tunnel  at  its  upper  end  is  6,140,  and 
at  its  lower  end  6,137. 

A  second  outlet  tunnel,  also  on  the  south  side  of  the  canyon,  has 
its  inlet  floor  at  elevation  5,250.  It  is  10  feet  square  in  section,  has 
a  length  of  300  feet,  and  is  unlined. 

On  the  north  side  of  the  reservoir,  several  hundred  feet  upstream 
from  the  dam,  there  is  a  concrete  spillway  weir  300  feet  long,  dis- 
charging at  elevation  5,360  into  an  open  channel  and  thence  into 
an  unlined  tunnel  excavated  to  a  section  20  feet  wide  and  20  feet  high 
at  the  sides  with  a  roof  arch  having  a  rise  of  2  feet  8  inches.  The 
spillway  tunnel  is  405  feet  in  length,  has  a  slope  of  10  feet  in  100, 
and  discharges  through  an  open  channel  into  the  river  about  300  feet 
below  the  dam. 

In  connection  with  the  construction  of  the  dam,  spillway,  and  main 
outlet  tunnel,  there  was  also  required  on  the  north  side  of  the  can- 
yon an  unlined  road  tunnel  166  feet  in  length  with  a  cross  section  9 
feet  wide  by  12  feet  high. 

Plans  for  the  construction  of  Shoshone  Dam,  spillway,  and  outlet, 
spillway  and  road  tunnels,  were  prepared  in  1905  and  considered  in 
efune  of  that  year  by  a  board  of  engineers  consisting  of  Messrs.  A.  P. 
Davis,  G.  y.  Wisner,  A.  J.  Wiley,  J.  H.  Quinton,  D.  C.  Henny,  and 
H.  N.  Savage.  Proposals  were  opened  September  5,  1905,  and  con- 
tract was  executed  September  23,  1905.     Work  on  the  outlet  timnel 
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was  begun  November  21,  and  the  construction  of  temporary  diverting 
works  was  begun  December  12,  1905.  In  May,  1906,  work  on  the 
outlet  tunnel  was  discontinued  on  account  of  high  water  in  the  river, 
and  in  June  of  that  year  the  temporary  dam  was  partly  destroyed. 

In  August,  1906,  it  became  necessary  to  suspend  the  contract  on 
account  of  the  failure  of  the  contractor  to  prosecute  the  work  satis- 
factorily. On  September  10  a  new  contract  was  executed  by  the 
bondsmen  of  the  first  contractor  and  reconstruction  of  the  temporary 
dam  we  begun  in  November  of  that  year.    . 

In  April,  1907,  the  excavation  of  the  outlet  tunnel  was  resumed 
and  it  was  completed  May  lO! 

The  temporary  works  required  for  diverting  the  flow  of  the  river 
during  the  construction  of  Shoshone  Dam  consisted  of  a  rock-filled 
crib  dam,  300  feet  long  and  18  feet  high;  a  timber  flume  1,340  feet 
long,  13  feet  wide,  and  8  feet  high,  discharging  into  the  outlet  tunnel, 
and  another  flume  400  feet  long,  10  feet  wide,  and  8  feet  high,  heading 
at  the  lower  end  of  the  outlet  tunnel.  The  portions  of  the  temporarj' 
dam  and  flmne  destroyed  by  flood  in  June,  1906,  were  reconstructed 
in  November  of  that  year.  The  dam  was  repaired  again  in  April, 
1907,  and  the  upper  flume  connected  with  the  outlet  tunnel,  the 
flume  being  finally  completed  on  May  18, 1907.  The  lower  flume  was 
constructed  in  the  fall  of  1907. 

Excavation  for  the  foundation  of  the  Shoshone  Dam  was  begun 
December  2, 1907,  and  completed  April  1, 1908. 

The  placing  of  concrete  m  the  dam  was  begun  March  30, 1908,  and 
completed  January  16, 1910. 

The  excavation  of  the  road  tunnel  was  begun  May  12,  1906,  and 
completed  January  17, 1907. 

The  open-cut  excavation  for  the  spillway  was  begun  in  April,  1906, 
and  completed  in  April,  1909 ;  and  tne  driving  of  the  spillway  tunnel 
was  begun  September  8, 1908,  and  completed  m  April,  1909. 

Construction  of  the  upper  outlet  tunnel  for  the  reservoir  was  begun 
December  20, 1909,  by  (jovemment  forces.  At  the  end  of  May,  1910, 
the  driving  of  the  tunnel  had  been  completed  except  for  the  excava- 
tion of  a  part  of  the  bench  in  the  lower  end. 

Highrpressure  gates. — In  the  gate  chamber  near  the  discharge  end 
of  the  outlet  tunnel  of  the  Shoshone  Reservoir  are  installed  three 
cast-iron  gates  each  7^  feet  high  by  4^  feet  wide  and  controlling  a 
waterway  7  feet  high  by  3  feet  8  inches  wide.  Proposals  for  supply- 
ing and  installing  the  gates  and  operating  mechanism  were  opened 
on  December  20, 1906,  and  a  contract  was  executed  February  14, 1907. 
The  contractor  was  required  to  erect  the  gate  frames  and  install  the 
gates  and  operating  mechanism,  but  the  excavating  required  and 
the  placing  of  the  necessary  concrete  were  done  by  the  United  States. 
The  manufacture  of  the  gates  was  begun  by  the  contractor  soon  after 
the  execution  of  the  contract,  and  the  delivery  at  the  project  of  the 

fates,  gate  frames,  and  operating  mechanism  was  made  in  May  and 
une,  1908,  and  the  installation  was  completed  in  August,  1908. 
Upon  completion  of  the  dam  work  for  the  next  few  years  was  con- 
fined to  some  minor  improvements  in  the  road  in  the  immediate 
vicinity  of  the  dam  so  as  to  make  it  safe  for  public  travel.  A  wooden 
stairway  was  erected  down  the  north  canyon  wall  to  the  balconv 
across  the  downstream  face  of  the  dam  and  the  steel  ladder  whicn 
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gives  access  to  the  operating  chamber,  where  is  located  the  machinery 
tor  operating  the  high-pressure  gates.  Some  additional  survey  work 
was  required  to  complete  the  necessary  drawings  covering  the  flowage 
lands  within  the  limits  of  the  reservoir. 

During  the  fiscal  year  1911  work  was  limited  to  necessary  opera- 
tion and  maintenance  work  in  controlling  the  reservoir.  A  portion 
of  the  reservoir  site  was  fenced.  In  the  spring  of  1912  it  was  decided 
to  raise  the  water  surface  in  the  reservoir  oy  closing  the  42-inch  pipes 
through  the  base  of  the  dam  by  means  of  stop  planks  placed  at  the 
upper  end  and  after  accomplishing  this  to  plug  the  upper  outlet 
tunnel,  if  found  necessary,  with  a  large  mass  of  concrete.  Some 
difficulty  was  experienced  m  lowering  the  water  to  an  elevation  where 
the  stop  planks  could  be  placed  over  the  42-inch  pipes,  and  this  plan 
was  abandoned  and  steps  taken  to  place  the  concrete  plug  in  the 
upper  outlet  tunnel.  While  this  work  was  in  progress  the  sliding 
gates  in  the  lower  outlet  tunnel  were  left  wide  open.  Upon  comple- 
tion of  the  concrete  plug  some  difficulty  was  experienced  in  closing 
the  high-pressure  gates,  but  this  was  finally  accomplished  although 
the  water  stood  at  a  depth  of  127  feet  above  the  valve  seat. 

Installation  of  valves  on  4^-inch  outlet  pipes. — In  January,  1913, 
work  was  started  on  the  installation  of  twin  30-inch  valves  at  the 
lower  end  of  the  42-inch  pipes  through  the  base  of  the  dam.  These 
pipes  had  heretofore  been  dischar^ng  free.  The  low  flow  of  the 
river  was  handled  through  the  high-pressure  sliding  gates.  The 
work  involved  the  excavation  of  about  100  yards  of  loose  rock  so  as 
to  lower  the  water  below  the  elevation  of  the  pipes,  the  placing  of 
four  gates,  each  weighing  5,700  pounds  with  necessary  reducers, 
and  the  placing  of  32  yards  of  concrete  in  the  gatehouse  around  the 
twin  valves.  The  lowering  of  the  reservoir  in  the  fall  of  1912  left 
a  large  area  of  land  ^^here  the  vegetation  had  been  destroyed.  This 
area  oecame  very  dry,  and  the  heavy  winds  coming  down  through 
the  mountain  passes  picked  up  the  fine  sand  which  drifted  to  the 
farms  immediately  adjoining  the  reservoir  and  filled  the  air  with  a 
great  cloud  of  dust  which  was  noticeable  at  distances  of  many  miles. 
The  damage  caused  to  farms  in  the  vicinity  of  the  reservoir  by  this 
drifting  sand  made  it  necessary  to  purchase  the  fee  title  of  three  of 
the  farms  and  the  payment  of  $14,760.97  damage  claims  in  eight 
additional  cases.  The  total  expenditure  amounted  to  $38,654.97.  In 
addition  to  this  trouble,  there  was  also  some  damage  in  the  vicinity 
of  Kane,  Wyo.,  which  is  located  at  the  confluence  of  the  Shoshone 
Kiver  with  the  Big  Horn.  At  the  time  that  surplus  water  in  the 
reservoir  was  being  drawn  oflf  severe  cold  weather  prevailed,  causing 
a  considerable  quantity  of  ice  to  form  and  block  the  channel  so  that 
water  and  ice  overflowed  the  adjacent  farms.  In  many  instances  the 
landowners  were  obliged  to  vacate  their  houses  because  of  the  flooded 
condition  of  the  farm.  An  adjustment  of  the  claims  resulting  from 
this  overflow  covered  a  total  of  26  cases  and  a  payment  of  $8,452.95. 

Upon  completion  of  the  installation  of  the  30-inch  valves  they 
were  left  open  so  as  to  pass  a  sufficient  quantity  of  water  for  the 
irrigable  lands  under  the  Shoshone  project,  as  well  as  private  rights 
below,  until  the  flood  waters  began  to  discharge  over  the  spillway  of 
the  reservoir.  As  soon  as  water  be^an  to  overflow  the  spillway  an 
attempt  was  made  to  close  the  'twin  valves  on  the  42-inch  pipes, 
which  was  successfully  accomplished  with  the  right  pair,  but  with 
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the  left  pair  the  valves  were  not  entirely  closed  and  the  vibration  re- 
sulting from  the  water  discharging  through  a  small  opening  under 
a  head  of  220  feet  eventually  brought  about  the  failure  of  the  con- 
necting bolts,  and  the  lower  valve  on  the  left  pipe  was  torn  loose 
sometime  in  the  spring  of  1914.  A  few  months  later  the  second  valve 
on  this  same  pipe  was  also  torn  from  its  fastening.  No  attempt  has 
been  made  to  close  this  pipe,  as  it  is  necessary  throughout  the  entire 
year  to  discharge  some  water  from  the  reservoir  and  this  one  pipe 
satisfactorily  meets  all  requirements,  except  during  the  height  of 
the  irrigation  season. 

Installation  of  balanced  valves. — During  1913  and  1914  the  prin- 
cipal control  of  the  stored  waters  in  Shoshone  Reservoir  was  limited 
to  the  water  held  above  the  elevation  of  the  spillway  by  means  of 
temporary  wooden  frames  and  stop  planks.  Consideration  was  given 
to  the  installation  of  the  additional  controlling  works  which  it  was 
not  considered  advisable  to  install  during  the  construction  of  the 
dam.  A  report  was  submitted  under  date  of  April  26,  1914,  by  a 
board  of  engineers  consisting  of  Messrs.  O.  H.  Ensign,  D.  C.  Henny, 
A.  J.  Wiley,  and  H.  N.  Savage,  fully  discussing  the  controlling 
conditions  and  recommending  the  installation  of  two  positive-con- 
trol Ensign  balanced  valves  in  the  lower  outlet  tunnel,  with  a  re- 
movable steel  bulkhead  closing  the  lower  end  of  this  tunnel  and 
provision  made  for  the  water  to  discharge  through  short  openings 
through  the  side  of  the  canyon  wall.  The  plans  were  approved  and 
preliminary  work  started  the  following  August.  The  first  work  con- 
sisted in  enlarging  the  river  channel  on  the  lower  side  of  the  dam  so 
as  to  lower  the  water  in  the  lower  outlet  tunnel,  which  at  the  be- 
ginning of  the  work  was  5J  feet  deep.  The  operating  chamber, 
which  gave  access  to  the  controlling  works  for  the  high-pressure 
sliding  gates,  was  enlarged  so  as  to  permit  the  installation  of  the  con- 
trolling works  for  the  Balanced  valve.  In  the  lower  outlet  tunnel  a 
considerable  quantity  of  rock  was  excavated  to  permit  the  installation 
of  the  valves  and  some  very  careful  work  was  performed  in  replacing 
the  concrete  lining  so  as  to  successfully  eliminate  the  possibility  of 
excessive  hydrostatic  pressure  against  the  back  of  the  concrete  lin- 
ing, which  might  possibly  result  in  its  destruction.  This  was  accom- 
plished by  placing  two  separate  linings,  the  first  of  which  was 
somewhat  porous  in  character  connecting  with  tile  drains  through 
which  water  could  be  discharged  into  the  tunnel  below  the  bulkhead. 
Before  placing  the  second  lining  the  first  concrete  was  coated  with 
a  layer  of  concrete  mortar  applied  with  a  cement  gun  and  followed 
with  a  waterproof  material  applied  at  a  temperature  t)f  300°  F. 
The  second  9-mch  layer  was  then  placed,  this  being  a  rich  mixture, 
carefully  tied  to  the  first  lining  bv  means  of  reinforcing  steel.  This 
work  was  carried  on  throughout  the  winter  months  of  1914  and  1915, 
and  was  completed  in  May  of  the  latter  year.  A  preliminary  test 
of  the  new  controlling  worTks  developed  a  weakness  m  the  removable 
steel  bulkhead  which  was  repaired  in  August  and  the  controlling 
works  successfully  tested  in  November,  1915.  Further  tests  were 
carried  on  in  the  spring  of  1916,  which  successfully  showed  that  the 
stored  waters  of  Shoshone  Reservoir  are  now  under  complete  and 
full  control,  and  a  sufficient  quantity  of  water  can  at  all  times  be  dis- 
charged from  the  reservoir  to  supply  all  of  the  lands  which  are 
irrigable  under  the  Corbett  division  and  also  the  lands  which  will  be 
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irrigated  from  the  Willwood  division,  as  well  as  prior  rights  which 
are  located  below  the  Shoshone  project. 

CORBETT  TUNNEL. 

In  the  plans  for  diverting  water  from  Shoshone  River  for  irrigation 
of  lands  on  the  north  side,  an  important  feature  is  the  Corbett  Tun- 
nel, heading  at  the  Corbett  Diversion  Dam,  about  16  miles  below  the 
Shoshone  Dam  and  8  miles  from  Cody,  Wyo.  The  controlling  gates 
at  the  head  of  the  tunnel  were  installed  in  connection  with  the  Cor- 
bett Dam,  but  at  the  outlet  of  the  tunnel  there  was  constructed  in 
connection  with  it  a  settling  basin,  from  which  the  main  canal  re- 
ceives its  water  supply.  A  spillway  for  the  settling  basin,  with  crest 
at  elevation  4,598,  was  excavated  in  rock  near  the  east  end  of  the 
dam  and  a  sluicing  tunnel  was  built  from  the  settling  basin  to  the 
river. 

Specifications  for  the  construction  of  the  Corbett  Tunnel  and  set- 
tling basin  were  prepared  in  1905,  and  reviewed  and  recommended 
by  a  board  of  engineers  consisting  of  Messrs.  A.  P.  Davis,  A.  J. 
Wiley,  and  H.  N.  Savage.  Proposals  for  the  work  were  opened  Sep- 
tember 6, 1905,  a  contract  was  executed  September  27,  and  work  was 
begun  November  3, 1905.  On  August  4,  1906,  it  became  necessary  to 
suspend  the  operation  of  the  contract  on  account  of  the  failure  of  the 
contractor  to  prosecute  the  work  satisfactorily.  On  August  17, 1906, 
the  work  of  construction  was  taken  up  by  the  Reclamation  Service. 
The  driving  of  the  tunnel  was  completed  August  2,  1907,  and  the 
whole  work  of  the  contract  was  finished  November  20,  1907. 

The  excavation  for  the  tunnel  was  carried  forward  from  both 
portals;  from  three  adits,  located,  respectively,  at  stations  33  +  57.2, 
91  +  8.4,  and  121  +  52.6;  and  from  a  shaft  at  station  155  +  0. 

Adit  No.  1  was  completed  January  14,  1906,  and  the  excavation  of 
the  tunnel  proper  was  then  begun.  Aaits  Nos.  2  and  3  were  com- 
pleted March  10,  1906.  Excavation  at  the  intake  was  begun  in  Mav 
and  at  the  outlet  portal  December  8,  1906.  Excavation  at  the  shaft 
was  begun  June  9  and  reached  the  tunnel  section  in  September,  1906. 

In  March,  1906,  the  contractor  began  excavating  for  the  puddled 
trench  of  the  earth  dam  for  the  settling  basin.  After  excavating  the 
trench  to  a  depth  of  4  feet,  the  work  was  suspended  until  August  1, 
when  it  was  resumed  by  a  subcontractor.  When  the  main  contract 
was  suspended,  the  subcontractor  continued  work  on  the  dam  for  the 
settling  basin,  and  the  Reclamation  Service  later  made  a  contract 
with  him  for  the  completion  of  the  work. 

The  excavation  of  the  sluicing  tunnel  for  the  settling  basin  was 
begun  January  10,  1906,  and  completed  May  1.  The  lining  of  the 
tunnel  with  concrete  and  the  construction  of  the  gate  house,  gate- 
house shaft,  and  intake  and  outlet  portals  were  completed,  and  the 
gate  was  installed  in  March,  1907. 

CORBETT  DAM. 

For  the  purpose  of  diverting  water  from  Shoshone  Eiver  into  the 
Corbett  Tunnel  the  Corbett  Dam,  located  about  8  miles  from  Cody, 
Wyo.,  was  constructed.    This  dam  is  a  reenforced  concrete  weir. 
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Plans  for  the  dam  were  reviewed  in  May,  1906,  by  a  board  of  engi- 
neers consisting  of  Messrs.  A.  J.  Wiley,  H.  N.  Savage,  Jeremiah 
Ahem,  and  C.  P.  Williams,  and  specifications  recommended  by  the 
board  were  approved  by  the  department.  Proposals  under  these 
specifications  were  opened  July  10, 1906,  and  a  contract  for  the  work 
was  executed  August  6,  1906.  The  work  of  construction  was  begun 
in  the  fall  of  that  year  and  completed  in  June,  1907. 

CANAL  AND  DISTRIBUTION  SYSTEM. 

Garland  Canal. — ^The  main  part  of  the  water  required  for  irrigat- 
ing the  lands  on  the  north  side  of  the  Shoshone  Kiver  is  supplied 
through  the  Garland  Canal,  heading  at  the  settling  basin  at  the 
mouth  of  the  Corbett  Tunnel.  The  canal  extends  in  a  northeasterly 
direction  a  distance  of  about  8  miles,  discharging  into  Ralston  Reser- 
voir, from  which  the  canal  is  extended  a  farther  distance  of  about 
10  miles  to  supply  various  laterals  for  conveying  the  water  to  the 
lands  to  be  irrigated. 

Ralston  Reservoir,  located  at  the  end  of  division  1  of  the  Garland 
Canal,  is  a  small  reservoir,  having  an  area  of  about  200  acres,  formed 
in  a  natural  depression  by  the  construction  of  an  earth  dam  2,200  feet 
in  length  with  a  maximum  height  of  40  feet  and  an  average  height  of 
about  10  feet. 

Designs  for  the  construction  of  division  1  of  the  Garland  Canal . 
were  reviewed  in  March,  1906,  by  a  board  consisting  of  Messrs.  A.  P. 
Davis,  A.  J.  Wiley,  a^id  H.  N.  Savage.  Specifications  for  the  exca- 
vation of  this  division  and  for  the  erection  of  a  part  of  the  structures 
thereon,  recommended  by  the  board,  were  approved  by  the  depart- 
ment and  advertisement  was  issued  inviting  proposals  to  be  opened 
May  24, 1906.  Only  one  proposal  was  received,  and  that  was  rejected 
as  unsatisfactory,  and  the  work  readvertised  with  a  change  in  the 
date  for  required  completion.  The  proposals  received  under  this 
readvertisement  were  opened  July  11,  1906;  a  contract  for  the  work 
was  executed  November  2, 1906 ;  and  the  work  was  completed  August 
10,  1908.  Specifications  for  the  erection  of  other  structures  on 
division  1  of  the  Garland  Canal,  reviewed  and  recommended  by  the 
same  board,  were  approved  by  the  department  July  3,  1906,  and 
advertisement  was  issued  inviting  proposals  to  be  opened  August  23, 

1906.  No  proposals  were,  however,  received.  On  March  18,  1907, 
an  informal  proposal,  modified  as  to  dates  and  requirements,  was 
received,  a  contract  was  executed  April  9,  1907,  and  the  work  was 
completed  in  February,  1908. 

Plans  for  the  construction  of  divisions  2,  3,  and  i  of  Garland 
Canal  and  of  lateral  systems  diverting  water  therefrom  for  the 
irrigation  of  about  40,000  acres  of  land  were  reviewed  in  January, 

1907,  by  a  board  of  engineers  consisting  of  Messrs.  A.  J.  Wiley, 
H.  N.  Savage,  and  R.  S.  Stockton.  Specifications  for  the  excavation 
of  these  canals,  recommended  by  the  board,  were  approved  by  the 
department  on  January  8,  1907.  Proposals  were  opened  March  12, 
1907,  and  four  contracts  for  different  parts  of  the  work  were  awarded. 
The  contracts  were  executed  on  April  8,  April  12,  April  13,  and 
April  27,  respectively,  and  the  larger  part  of  the  work  under  all 
of  the  contracts  was  completed  by  March,  1908.  and  all  of  it  by  No- 
vember, 1908,    On  divisions  5,  6,  7,  and  9  of  the  laterals,  coinprising 
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what  is  known  as  the  Frannie  Canal,  all  bids  were  rejected  and 
the  work  of  constructing  the  major  part  of  these  laterals  postponed, 
although  a  small  amount  of  work  was  done  by  Government  forces 
in  excavating  to  part  section  the  first  2  or  3  miles  of  the  Frannie 
Canal  and  in  completing  the  laterals  served  by  this  part  of  the  canal. 

Frannie  Canal  was  constructed  from  its  head  gates  for  a  distance 
of  about  12  miles  under  contracts  which  were  completed  in  May, 
1911.  This  canal  has  an  initial  capacity  of  550  second-feet  and 
carries  water  for  the  irrigation  of  about  8,500  acres  in  the  Garland 
division,  and  will  eventually  be  extended  to  irrigate  about  40,000 
>^cres  01  land  in  the  Frannie  division.  The  distributing  ditches 
under  lateral  "A"  and  the  Frannie  Canal  were  also  constructed 
under  contract.  The  concrete  structures  were  constructed  by  Gov- 
ernment forces,  and  this  work  was  completed  in  July,  1912.  The 
first  portion  of  lateral  '^  A  "  and  the  Frannie  Canal  furnished  water 
to  the  fourth  unit  on  the  Garland  division,  which  was  opened  to 
entov  by  public  notice  of  March  23, 1912. 

The  temporary  wooden  flume  which  was  constructed  in  1908  for 
the  purpose  of  carrying  the  Garland  (main)  Canal  across  the  valley 
of  Alkali  Creek  had  deteriorated  to  such  an  extent  that  it  was  not 
considered  safe  to  operate  it  longer  at  its  full  capacity,  and  this 
structure  was  replaced  by  a  concrete-lined  canal  2,035  feet  long  and 
a  metal  flume  supported  on  a  wooden  trestle  for  a  distance  of  293 
feet.  The  canal  at  this  point  has  a  capacity  of  850  second-feet  and 
the  water  drops  a  vertical  distance  of  52.2  feet.  Work  was  started 
in  the  latter  part  of  March,  1914,  and  with  the  exception  of  the 
upper  end  was  completed  in  the  latter  part  of  June.  A  temporary 
wooden  connection  was  made  with  the  main  canal  so  that  the  new 
structure  could  be  operated  during  the  last  half  of  the  irrigation 
season  of  1914.  The  work  was  finally  completed  in  November  of 
that  year. 

Plans  for  structures  on  canals  the  excavation  of  which  was  pro- 
vided for  by  specifications  No.  128  were  reviewed  in  February,  1907, 
by  a  board  of  engineers  consisting  of  Messrs.  A.  J.  Wiley,  H.  N. 
Savage,  and  Jeremiah  Ahem,  and  specifications  for  the  erection 
thereof,  recommended  by  the  board,  were  approved  by  the  depart- 
ment on  February  20,  1907j  and  advertisement  was 'issued  inviting 
proposals  to  be  opened  April  17,  1907.  No  proposals  were  received, 
and  the  building  of  these  structures  by  Government  forces  was 
authorized  on  May  1,  1907.  The  work  was  begim  promptly  and 
carried  on  systematically.  In  June,  1908,  the  structures  for  a  first 
unit  of  about  15,000  acres  of  irrigable  land  had  been  completed,  and 
in  May,  1910,  the  structures  for  a  second  imit  of  about  16,000  acres 
were  completed. 

In  the  fall  of  1909  the  excavation  on  the  Ralston  unit  of  laterals 
and  waste-water  ditches  diverting  water  from  the  first  division  and 
the  upper  part  of  the  second  division  of  the  Garland  Canal  was 
undertaken  by  contract  and  completed  in  June,  1910. 

Proposals  tor  supplying  the  metal  work  for  two  steel-truss  60-foot 


span  highway  bridges  were  opened  May  15, 1907,  and  a  contract  was 
executed  July  22,  1907.     The  delivery  of  this  material  was  com- 

cted  by  Govemmeni 
,  1908. 
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Lateral  "-4."  extension. — On  October  22,  1914,  proposals  were 
opened  for  the  construction  of  about  8  miles  of  lateral  '^A"  extension 
with  the  necessary  distributary  canals  for  delivering  water  to  about 
3,500  acres  of  land  located  in  the  northerly  portion  of  the  Garland 
division.  Contract  for  the  earthwork  was  awarded  to  R.  M.  Lynn, 
of  Lovell,  Wyo.,  and  the  structural  work  was  awarded  to  Threet 
Bros.  &  Jolley,  of  Lovell,  Wyo.  The  contractors  promptly  started 
on  this  work  and  weather  conditions  were  such  that  it  was  .possible 
to  move  dirt  throughout  the  entire  winter.  Concrete  work  was  com- 
pleted May  31, 1915,  and  the  canals  primed  in  June.  This  canal  de- 
livers water  to  the  nfth  unit  which  was  opened  to  entry  by  order  of 
October  9,  1915. 

Relocation  lateral  "r." — A  petition  was  received  from  a  number 
of  unit  holders  on  the  Garlana  division  requesting  the  relocation  of 
the  lower  portion  of  lateral  "  T."  The  petition  was  referred  to  the 
water  users'  association  September  17,  1914,  and  the  following  De- 
cember the  board  of  directors  recommended  that  the  change  be  made. 
This  work  was  included  in  the  program  of  supplemental  construction 
which  was  favorably  acted  upon  by  the  water  users  in  a  general 
ballot,  in  connection  with  the  increased  charge  of  $7  per  acre  for 
carrying  on  drainage  and  miscellaneous  supplemental  construction. 
Advertisements  for  the  work  were  issued  and  proposals  received 
May  17,  1915.  The  work  was  awarded  to  Threet  Bros.  &  Jolley,  of 
Lovell,  Wyo.,  who  completed  the  work  the  following  year. 

DRAINAQE, 

Water  was  first  delivered  to  the  irrigable  lands  on  the  Oarland 
division  in  1908.  Prior  to  this  time  it  was  the  general  belief  that 
there  would  be  very  little  trouble  from  seepage,  as  the  area  south  of 
Bitter  Creek  is  underlain  with  gravel  and  the  irrigable  land  is  from 
100  to  150  feet  above  the  bed  of  Shoshone  River,  with  a  general  slope 
toward  the  northeast  of  about  25  feet  per  mile,  which' seemed  to  fur- 
nish ample  opportunity  for  the  subsurface  waters  to  gain  nccess  to 
the  river  through  natural  underground  channels.  Later  develop- 
ments showed  that  portions  of  this  gravel  were  sufficiently  impervi- 
ous to  hold  back  the  water,  forming  what  might  be  called  under- 
ground lakes  which  kept  rising  until  the  surface  soil  became  satu- 
rated with  water.  Observations  of  the  wells  within  the  area  irri- 
gated showed  a  rapid  rise  of  the  underground  water,  and  by  1910 
seeped  lands  had  developed.  There  was  a  very  high  water  plane 
on  an  area  of  8,000  to  10,000  acres  in  the  vicinity  of  Powell  and 
Garland.  Investigations  were  continued  throughout  1911  and  plans 
approved  for  the  relief  of  the  water-logged  lands.  Proposals  were 
secured  for  the  construction  of  about  12  miles  of  open  subsurface 
drains  and  contract  was  awarded  to  Lynn  &  Amoldus,  October  80, 
1911.  Work  was  started  November  7,  but  unusually  severe  winter 
weather  resulted  in  slow  progress  being  made  and  at  a  considerable 
loss  to  the  contractor.  Tne  contract  was  suspended  April  18,  1912, 
with  the  work  18  per  cent  completed,  and  was  immediately  carried  on 
by  Government  forces,  who  finished  65  per  cent  of  the  12  miles  of 
drains  on  November  8,  1912.    It  was  fully  realized  that  the  rapid 
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spread  of  seepage  required  very  energetic  acjtion  in  order  to  relieve 
and  protect  the  lands  lying  south  of  Bitter  Creek,  and  authority  was 
granted  in  1912  for  the  construction  of  about  27  miles  of  tile  drains. 
Work  was  started  August  7, 1912,  with  a  drag-line  excavator,  and  on 
October  4  an  Austin  trench  excavator  was  put  in  operation.  A 
second  drag  line  was  purchased  and  placed  in  commission  June  23, 
1913.  These  machines  were  kept  in  operation  throughout  the  work- 
ing season  of  1913,  and  since  the  spring  of  1914  drainage  work  has 
been  continued  with  one  drag-line  excavator  and  the  Austin  trencher. 

CONSTRUCTION  DTTBINO  FISCAL  YEAR. 

Can(d  system^  Frannie  division, — ^Proposals  for  the  construction 
of  earthwork  and  structures,  first  unit  Frannie  division,  were  re- 
ceived at  the  project  office  until  October  20, 1915.  Satisfactory  prices 
were  received  for  schedules  1,  2,  and  3,  which  comprised  the  earth- 
work. Contract  No.  665,  dated  November  17,  1915,  was  entered  into 
with  Threet  Bros.  &  Jolley,  of  Lovell,  Wyo.,  for  schedules  1  and  8 
of  specifications  317,  and  contract  No.  674,  dated  November  29,  1915, 
was  entered  into  with  R.  M.  Lynn,  of  Lovell,  Wyo.,  for  schedule  2, 
specifications  317.  The  proposals  received  for  schedules  4  and  5, 
which  comprised  the  structural  work,  were  considered  excessive  and 
were  rejected.  Good  progress  has  been  made  throughout  the  fiscal 
year.  Schedule  1  was  completed  June  9.  The  contracts  covering 
schedules  2  and  3  require  the  completion  of  this  work  on  or  before 
September  30,  1916.  On  June  30,  1916,  the  earthwork  was  about  56 
per  cent  complete. 

The  structural  work  was  readvertised  and  proposals  opened  at  the 
project  office  May  3,  1916.  The  prices  received  for  the  construction 
of  schedule  1  of  specifications  331  were  considered  fair,  and  contract 
No.  698,  dated  June  9,  1916,  was  entered  into  with  the  Security 
Bridge  Co.,  of  Minneapolis,  Minn.  The  date  of  completion  of  the 
work  covered  by  schedule  1  is  November  30,  1916.  No  actual  con- 
struction work  had  been  completed  at  the  end  of  the  fiscal  year. 

The  proposals  submitted  lor  the  construction  of  schedule  2  were 
considered  excessive  and  were  rejected.  On  May  23,  1916,  authority 
was  given  to  complete  this  portion  of  the  work  with  Government 
forces,  and  steps  were  taken  immediately  to  assemble  an  organization. 
Up  to  the  end  of  the  fiscal  year  work  had  been  confined  to  erecting 
construction  camps  and  general  miscellaneous  work  preliminary  to 
starting  on  the  erection  of  structures. 

Shoshone  Dam  controlling  works. — ^The  preliminary  tests  of  the 
o8-inch  balanced  valves  at  Shoshone  Dam  developed  a  weakness  in 
the  removable  steel  bulkhead,  which  is  located  90  feet  below  the 
high-pressure  sliding  gates.  Necessary  repairs  were  completed  in 
August  and  September,  and  the  'gates  partially  tested  in  November. 
Further  tests  were  carried  on  in  the  spring  oi  1916,  and  the  valves 
were  found  to  work  in  a  very  satisfactory  manner.  The  completion 
of  this  work  now  gives  control  of  Shoshone  Beservoir  under  all  con- 
ditions, and  it  will  be  possible  to  release  about  2,000  cubic  feet  of 
water  per  second  for  the  irrigation  of  lands  within  the  limits  of  the 
Shoshone  project,  as  well  as  prior  rights  on  the  Shoshone  River, 
which  are  located  in  the  vicinity  of  Byron,  Cowley,  and  Lovell,  Wyo. 
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Daring  the  season  of  1915  there  were  1,157  acres  of  water-logged 
land  on  the  Garland  division,  and  1,039  acres  which  had  been  relieved 
by  constructed  drains  but  which  had  not  been  reclaimed  so  as  to 

?Toduce  profitable  crops.  In  May,  1915,  the  water  users  voted 
avorably  for  an  increase  of  $7  per  acre  in  the  construction  charges, 
to  be  used  in  extending  the  drainage  system  for  the  relief  of  lands 
which  were  water-logged  and  the  protection  of  other  lands  which 
were  threatened  wito  seepage.  This  work  had  been  carried  on 
actively  throughout  the  fiscal  year  with  one  Lideerwood  dra^-line 
excavator  and  one  Austin  trench  excavator,  botn  machines  being 
employed  two  shifts  throughout  the  entire  working  season.  Excel- 
lent progress  has  been  made,  and  16.2  miles  of  closed  tile  drains  have 
been  constructed.  The  drag-line  excavator  has  been  engaged  for 
four  months  in  deepening  Bitter  Creek  for  a  distance  of  1.7  miles. 
At  the  close  of  the  fiscal  year  drains  have  been  constructed  for  the 
relief  and  protection  of  all  but  five  or  six  areas  of  water-logged  lands, 
and  with  the  process  that  has  been  made  it  is  believed  that  by  the 
close  of  the  working  season  of  1916  all  of  the  principal  seeped  areas 
will  have  been  relieved.  It  is  quite  probable,  however,  that  new  areas 
will  be  affected  by  seepage. 

One  of  the  surprising  things  about  the  drainage  system  on  the 
Shoshone  project  is  the  large  quantity  of  water  removed  by  the  sub- 
surface drains.  Practically  all  of  the  land  affected  by  seepage  has  a 
gravelly  subsoil,  and  in  most  locations  there  is  a  rather  free  move- 
ment of  the  undernound  water,  but  streaks  of  hardpan  and  im- 
pervious material  obstruct  the  underground  flow  which  fills  the  sub- 
soil and  water  begins  to  show  upon  me  surface  of  the  ground.  Tlie 
drains  tap  and  remove  this  underground  water.  The  discharge 
varies  directlv  with  the  (luantity  applied  to  the  irrigable  lands,  and 
the  records  show  that  with  large  increases  in  the  quantity  of  water 
applied  to  the  irrigable  lands  the  drainage  system  begins  to  show  an 
increased  discharge  from  three  to  four  days  thereafter.  The  maid- 
mum  discharge  from  60  miles  of  subsurface  drains  was  61  cubic  feet 
per  second.    This  occurred  on  June  30,  1916. 

It  is  not  possible  to  state  with  any  definiteness  what  further  exten- 
sions will  be  required  in  the  drainage  system.  There  will  be  several 
areas  that  can  not  be  relieved  until  during  the  working  season  of 
1917,  and  by  that  time  there  is  reason  to  believe  that  the  end  will  be 
in  sight,  imless  some  unforeseen  condition  arises  recjuiring  the  con- 
struction of  drainage  works  in  portions  of  the  project  which  have 
not  thus  far  shown  signs  of  becoming  water-logged. 

The  following  statement  shows  the  extent  of  the  area  affected  by 
seepage  from  1911  to  1916,  inclusive: 
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ECONOMIES  OF  GOVEBNMENT  WOBK. 

With  the  exception  of  a  few  miles  of  open  drains,  all  drainage 
work  has  been  constructed  by  Government  forces.  At  the  close  of 
the  calendar  year  1914  the  average  cost  per  linear  foot  for  38.65  miles 
of  closed  tile  drain  was  $1.39.  In  1915,  9.15  miles  of  closed  tile 
drains  were  constructed,  at  an  average  cost  of  $1.06  per  linear  foot. 

OFEBATION  AND  MAINTENANCE. 

On  the  Garland  division  there  are  37,570  acres  covered  by  water- 
right  applications,  which  comprise  88  per  cent  of  the  irritable  area. 
It  is  estimated  that  about  32,000  acres  of  land  will  be  cultivated  and 
cropped  during  the  season  of  1916.  The  delivery  of  water  to  these 
lands  requires  the  operation  of  Shoshone  Dam,  Corbett  Dam  and 
Tunnel,  and  about  10  miles  of  the  main  supply  (Garland)  canal, 
with  its  10  main  laterals  and  93  sublaterals,  aggregating  267  miles 
in  length.  Satisfactory  service  is  given  in  practically  every  instance. 
There  are  times^  especially  after  the  cutting  of  the  first  crop  of 
alfalfa,  when  it  is  not  possible  to  supply  all  of  the  water  demanded 
bv  the  water  users.  This  is  not  the  fault  of  the  canal  system,  as  in 
all  instances  it  is  possible  to  supply  water  in  excess  of  the  legal  re- 
cpiirements.  On  some  of  the  sublaterals  water  is  delivered  bj  lota- 
tion,  and  in  such  cases  it  is  possible  to  deliver  satisfactory  irrigating 
heads.  In  other  instances  the  best  service  possible  is  given  to  the 
water  users,  but  no  rigid  system  of  rotation  nas  been  put  into  prac- 
tice. There  is  still  too  much  water  being  wasted,  and  the  quantity 
during  1916  is  in  excess  of  the  amount  wasted  in  1915.  This  in- 
crease is  due  largely  to  the  42  new  farms  under  lateral  "A"  extension, 
which  are  being  irrigated  for  the  first  time  in  1916.  In  most  in- 
stances the  entrymen  are  inexperienced  irrigators,  and  the  land  is 
somewhat  steeper  than  most  of  the  farms  on  the  Garland  division, 
resulting  in  considerable  quantities  of  surface  waste. 

The  average  annual  rainfall  on  the  Shoshone  project  is  less  than  6 
inches,  and  it  is  necessary  to  supply  water  early  in  the  season  for  the 
germination  of  crops.  Water  is  usually  turned  into  the  canal  system 
about  the  middle  of  April  and  deliveries  continued  until  the  latter 
part  of  October.  This  leaves  very  little  time  to  carry  on  necessary 
maintenance  work,  and  to  overcome  this  difficulty  arrangements  were 
made  in  the  fall  of  1915  for  discontinuing  the  delivery  of  water  from 
the  25th  of  September  to  the  25th  of  October,  and  then  resuming 
operations  for  a  period  of  about  two  weeks  in  order  to  supply  water 
to  such  lands  as  required  late  irrigation.  During  the  intervening 
period  the  necessary  maintenance  work  was  carried  on  by  the  em- 
ployees of  the  operation  and  maintenance  department.  This  ar- 
rangement proved  very  satisfactory  and  will  probably  be  continued 
another  year. 

Historical  review,  ShoiJume  project. 
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SBTTLEMEKT. 

During  the  fiscal  year  1916  a  total  of  71  lots  were  sold  in  Powell 
town  site  at  an  appraised  value  of  $10^38.  The  total  return  to  the 
reclamation  fund  from  the  sale  of  town  lots  to  June  30, 1916,  amounts 
to  $70,465.50.  Considerable  building  activity  is  under  way,  and 
residences  and  business  houses  of  a  substantial  character  are  being 
erected.  A  waterworks  system  costing  approximately  $66,000  was 
installed  during  the  year,  and  several  hundred  feet  of  concrete  side- 
walks were  constructed. 

Ninety-two  original  homestead  entries,  aggregating  a  total  of 
6,785.66  acres  of  irrigable  land,  were  made  during  the  year.  Of  this 
number,  42  farms,  tiling  8,230.51  acres,  were  imder  the  fifth  unit, 
known  as  lateral  "A"  extension,  which  was  opened  to  entry  October 
20  to  25.  In  cases  where  more  than  one  application  was  made  for  a 
farm  unit,  a  drawing  was  necessary  to  determine  the  successful 
applicant.  By  October  23, 1915,  there  had  been  received  133  applica- 
tions for  85  larm  units,  and  by  the  end  of  October  the  remaining 
7  units  were  disposed  of. 

Fifteen  farm  units,  ag^regrating  753.07  acres,  were  purchased  by 
assignment.  On  these  farms  the  purchaser  assumes  the  unpaid 
water-right  charges  still  owing  the  Government.  Twenty-two  farm 
units,  1,270.13  acres  of  irrigable  land,  were  relinquished  to  the  United 
States  and  immediately  filed  on  by  friends  or  relatives  of  present 
entrymen.  No  farm  units  were  canceled  for  the  nonpayment  of 
charges. 

At  present  there  are  about  50  farm  units  open  to  entry.  Some  of 
these  units  are  rough  in  character  and  are  not  very  attractive  to 
prospective  settlers,  and  for  this  reason  the  rate  of  settlement  has 
been  rather  slow. 

Good  progress  is  being  maintained  on  the  construction  of  the  first 
unit  of  the  Frannie  division  of  about  11,800  acres,  and  it  is  intended 
that  these  lands  shall  be  opened  to  settlement  some  time  during  the 
f aU  of  1916.  Considerable  interest  is  being  manifested  in  this  divi- 
sion of  the  project  and  indications  point  to  a  large  number  of  ap- 
plicants for  the  farms  under  the  first  unit 

SettlemefU  data,  SJiosTione  project. 
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PBINCIPAI.  CBOPS. 

During  the  season  of  1915,  25,753  acres  were  irrigated,  of  which 
24,833  acres  were  cropped.  The  gross  returns  amounted  to  $410,031, 
or  an  average  of  $16.51  per  acre,  whidi  was  an  increase  of  $1.50  ^r 
acre  over  1914.  Alfalfa,  with  12,185  acres,  continues  to  be  the  prin- 
cipal crop,  with  an  average  yield  of  2.19  tons  per  acre.  Oats,  wheat, 
and  barley  run  next  with  a  total  of  9,024.75  acres.  The  acreage  in 
sugar  beets  was  somewhat  less  than  the  preceding  year.  Three  sugar- 
beet  dumps  are  now  erected  on  the  project  and  two  alfalfa  mills  are 
in  operation,  one  at  Powell  and  the  other  at  Garland.  The  Powell 
Ciooperative  Creamery  continued  operations  throughout  the  year, 
and  the  demand  for  the  product  is  in  excess  of  the  supply. 

Crap  report,  Shoshone  project,  Wyoming,  year  of  1915. 


(^op« 


Area 

(acres). 


Unit  of 
yield. 


Yields. 


TotaL 


Average 
per  acre. 


Values. 


Far  unit 
of  yield. 


Total. 


Per  acre. 


Alfilfiiseed 

Apples 

Barley 

Beans 

Beets,  sugar 

Clover  hay 

Qoverseed 

Com  fodder 

Small  fhilts 

Garden 

Hay,  except  above.. 

PastunV.Vril '.'.'.''.'. 

Peas. 

Potatoes 

Wlieat 

Total  cropped 


12,18S 
291  . 
1.25 
883 
11.76 
1,116 
21.6 
197 
42 

1.26 

199 

173 

6,199 

1,865 


Tons 

Bushels.. 
Pounds.. 
Bushels.. 

..do 

Tons 

..do 

Busheb.. 

Tons 

Pounds.. 


26,641 

479 

906 

16,096 

59.6 

8,141 

22 

442 

311 

1,264 


2.19 
1.64 
M4.80 
18.91 
5.06 
7.30 
1.02 
2.25 
7.49 
1,003.20 


17.00 

9.00 

.04 

.75 

2.40 

6.00 

7.00 

9.00 

7.00 

.04 


Tons 

Busheb. 


230 
132,734 


1.33 
25.63 


7.00 
.60 


215 
2,943 


.25 


Bushels. 

..do 

..do 


3.00 
81,272 
65,691 


12.00 
145.28 
18.89 


2.40 
.40 
.75 


$186,487 

4,311 

12 

12,622 

143 

48»846 

154 

8,978 

2,177 

50 

11,386 

1,610 

66,367 

17,779 

7 

12,509 

41,093 


815.30 
14.79 

9.79 
14.18 
12.16 
43.81 

7.16 
90.24 
62.46 
40.13 
67.36 

9.31 
12.77 
13.12 
28.80 
68.11 
14.17 


24,838 


Total  and  average. 


410,031.00 


16.61 


Anas. 


brlgated,  no  crop: 

Nonbearing  orchard . 
□ngalnUa 


Young fl 

Ground  fittU  plowed. . . 

Mlsoellaneous 

Less  duplicated  areas . 

Total  irrigated  acra- 
age. 


189 

1,410 

221 
86 


Irrigable  area  farms  reported 30,501.49 

Irrigated  area  farms  reported 25,753.00 

Irrigated  under  water-right  appli-  25,608.00 
cations. 

Irrigated  under  rental  contracts 145. 00 

Cropped  area  f^tfms  reported 24,833.00 


25,758 


Acres. 


Percent 

of 
project. 


498 
498 
497 


».7 
17.4 
17.3 

.1 
16.8 


PTTBUC  NOTICES  AND  OSDBBS. 
PUBUG  NOTICE,  SEPTEMBER  26,  19 IS. 

1.  Under  the  provisions  of  the  reclamation  act  of  June  17,  1902 
(82  Stat,  888),  and  acts  amendatory  thereof  or  supi)lementary 
thereto,  particularly  section  4  of  the  reclamation  extension  act  of 
August  18,  1914  (88  Stat,  686),  it  appears  that  a  majority  of  the 
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water-right  applicants  and  entrymen  in  the  (rarland  division  of  the 
Shoshone  project  have  made  agreements  providing  for  an  increase 
in  the  cost  of  construction  in  the  sum  of  $7  for  the  construction  of 
drainage  works.  The  said  agreements  are  herey  ratified  and  the  said 
increase  in  the  construction  charge  is  hereby  made  effective  in  ac- 
cordance with  the  conditions  of  the  said  contract,  as  follows: 

2.  The  construction  diarge  of  all  water-right  applicants  and  entry- 
men  in  the  Garland  division  of  the  Shoshone  project  who  have  ac- 
cepted the  terms  of  the  reclamation  extension  ax:t  shall  be  increased 
$7  per  irrigable  acre. 

3.  The  said  increase  of  $7  per  acre  shall  be  paid  in  additional  an- 
nual installments  after  the  expiration  of  the  20  installments  payable 
under  the  reclamation  extension  act,  being  in  the  case  of  each  indi- 
vidual equal  to  the  largest  of  the  annual  installments  theretofore 
paid  under  his  water-right  application ;  but  the  final  installment  may 
be  less  than  that  amount  if  equal  to  titie  balance  of  the  charge  then 
due. 

4.  The  said  increased  charge  and  conditions  of  payment  shall  apply 
to  all  land  within  the  Garland  division  of  the  ShoshcHie  project  now 
or  hereafter  becoming  subject  to  the  terms  of  the  reclamation  exten- 
sion act  whether  described  in  water-right  applications  heretofore  or 
hereafter  made. 

5.  All  lands  within  the  Garland  division  of  the  Shoshone  project 
for  which  acceptances  of  the  reclamation  extension  act  have  not  been 
duly  filed  shall  be  charged  with  their  proportion  of  the  cost  of  these 
works,  namely  $7  per  irrigable  acre,  and  payments  shall  be  made  by 
the  addition  to  the  annual  operation  and  maintenance  charge  of  70 
cents  per  irrigable  acre  for  10  years,  beginning  with  the  charge  due 
March  1, 1917. 

A.    A.    JONBS, 

First  Assistant  Secretary  of  ths  Interior. 

OBDER,  OCTOBER   9,   1916. 

1.  Whereas  section  10  of  the  act  of  dmgress  approved  August  13, 
1914  (38  Stat,  686),  provides  "that  no  entry  shall  be  hereafter 
made  and  no  entryman  shall  be  permitted  to  go  upon  lands  reserved 
for  irrigation  purposes  until  the  Secretary  of  the  Interior  shall  have 
established  the  unit  of  acreage  per  entry  and  water  is  ready  to  be 
delivered  for  the  land  in  such  unit  or  some  part  thereof  and  such 
fact  has  been  announced  by  the  Secretary  of  the  Interior.'' 

2.  Therefore,  pnending  the  further  development  of  the  Shoshcme 
project  and  the  issuance  of  public  notice  m  connection  therewith 
pursuant  to  section  4  of  the  reclamation  act  of  June  17,  1902,  an- 
nouncement is  hereby  made  that  water  is  available  and  entry  may 
be  made  on  and  after  October  25,  1915,  at  9  o'clock  a.  m.,  at  the  local 
land  office,  Lander,  Wyo.,  under  the  provisions  of  the  reclamation 
law,  and  particularly  the  terms  of  section  10  of  the  reclamation 
extension  act  of  August  13,  1914  (38  Stat.,  686),  for  the  unentered 
farm  units  shown  as  within  the  fifth  unit  on  the  following  farm  unit 
plats,  viz: 

Sixth  pnncipal  mefidian.—T.  65  N.,  R.  99  W.;  T.  56  N.,  B.  99  W. 
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8.  Warning  is  hereby;  expressly  given  that  no  person  will  be  per- 
mitted to  ^ain  or  exercise  any  right  whatever  under  any  settlement 
pr  occupation  begun  prior  to  9  a.  m.  October  25,  1915.  on  any  lands 
shown  on  said  plats;  Provided^  however^  That  this  snail  not  inter- 
fere with  any  valid  existing  rights  obtained  by  settlement  or  entry 
while  the  land  was  subject  thereto.    All  persons  desiring  to  acquire 
anjr  public  lands  shown  on  said  plats  shall  execute  homestead  appli- 
cation subject  to  the  provisions  of  the  reclamation  act  in  the  manner 
required  by  law,  which,  with  the  required  fees  and  commissicms,  shall 
be  presented  to  the  local  land  office  at  Lander,  Wj^o.,  in  person,  by 
mall,  or  otherwise  within  a  period  of  five  days  prior  to  October  25, 
1915 — ^that  is,  beginning  not  earlier  than  October  20,  1915.     All 
entries  filed  as  herein  provided  and  reaching  the  local  land  office 
not  later  than  9  a.  m.  on  October  25, 1915,  shall  be  held  and  treated 
as  simultaneously  filed.    Applications  presented  after  that  hour  will 
be  received  and  noted  in  the  order  of  filing.    Any  application  not 
based  on  a  prior  settlement  right  will  be  subject  to  valid  settlement 
claims  asserted  in  the  manner  required  by  law. 
^  4.  The  register  and  receiver  will  carefully  compare  all  applica- 
tions simultaneously  filed  as  aforesaid  and  will  dispose  of  them  as 
follows : 

(a)  Where  there  is  no  conflict  the  application  shall  be  allowed, 
irrespective  of  whether  settlement  is  alleged. 

(6)  In  case  of  conflicting  applications  and  only  one  of  the  appli- 
cants alleges  prior  settlement,  his  application  shaU  be  allowed  and 
the  others  rejected. 

(<?)  If  two  or  more  conflicting  applications  are  received,  each  con- 
taining allegations  of  prior  settlement,  a  hearing  shall  be  ordered 
to  determine  the  priority  of  right,  and  it  shall  be  restricted  to  those 
alleging  such  right. 

5.  Where  there  are  applications  conflicting  in  whole  or  in  part  in 
which  no  one  of  the  several  applicants  claims  prior  settlement,  the 
register  and  receiver  will  write  on  cards  the  names  of  the  several 
applicants,  and  each  of  these  cards  shall  be  placed  in  an  envelope 
upon  which  there  is  no  distinctive  or  identifying  mark,  and  at  2 
oxlock  p.  m.  on  the  date  of  opening  to  entry,  if  practicable  (if  not,  at 
the  same  hour  one  week  later) ,  after  all  the  envelopes  containing  the 
names  of  the  several  applicants  shall  have  been  thoroughly  mixed 
in  the  presence  of  such  persons  as  may  desire  to  be  present,  they 
shall  be  drawn  and  numbered  in  order.  The  cards  as  numbered  and 
drawn  will  be  securely  fastened  to  the  applications  of  the  respective 
persons,  and  the  applications  shall  be  allowed  in  such  order.  Where 
any  applicant  fails  to  obtain  land  applied  for  by  him  he  will  be 
permitted  to  elect  whether  he  will  amend  his  application  to  embrace 
other  lands  not  affected  by  pending  applications  and  otherwise  sub- 
ject thereto  when  such  amended  application  is  presented,  or  with- 
draw his  original  application  without  prejudice,  and  in  the  event 
of  such  withdrawal  the  fee  and  commissions  will  be  returned  by  the 
receiver.  Applications  conflicting  in  whole  with  those  previously 
allowed  will  be  rejected  in  the  usual  manner. 

6.  The  limit  of  area  per  entry  representing  the  acreage  which, 
in  the  opinion  of  the  Secretary  of  the  Interior,  may  be  reasonably 
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required  for  the  support  of  a  family  upon  such  lands  is  fixed  at  the 
amounts  shown  upon  the  plats  for  the  several  farm  units. 

7.  The  said  lands  shall  oe  subject  to  a  water  service  charge  which 
shall  consist  of  the  operation  and  maintenance  charges  appucable  to 
other  lands  under  the  Shoshone  project  with  10  per  cent  added 
thereto,  and  the  said  charge  shall  he  subject  to  the  terms  and  con- 
ditions applicable  to  the  operation  and  maintenance  charges  for  the 
said  project. 

8.  iJ'o  employee  of  the  Eeclamation  Service  nor  any  person  who 
served  in  any  capacity  in  connection  with  the  survey  of  these  lands 
or  the  preparation  of  the  farm  unit  plats  thereof  shall  be  permitted 
to  make  entry  of  any  farm  unit  shown  on  the  said  plats  until  further 
notice. 

Frankun  K.  Lane, 

Secretary  of  the  Interior. 

PUBLIC  NOTICE,  JUNE  8,  1916. 

1.  In  pursuance  of  the  provisions  of  the  reclamation  act  of  June 
17,  1902  (82  Stat,  888),  and  acts  amendatory  thereof  and  supple- 
mental thereto,  and  in  particular  the  reclamation  extension  act  of 
August  18,  1914  (88  Stat.,  686),  section  6  of  which  authorizes  the 
Secretary  of  the  Interior  to  fix  the  due  date  for  operation  and  main- 
tenance charges,  notice  is  hereby  ^ven  that  hereafter  until  further 
notice  for  all  lands  imder  the  Sho^one  project,  Wyoming,  the  oper- 
ation and  maintenance  charges  for  any  irrigation  season  shall  be  due 
and  payable  on  March  1  of  the  following  calendar  year. 

2.  Tne  operation  and  maintenance  charges  for  the  irrigation  sea- 
son of  1916  and  for  each  irrigation  season  thereafter  imtil  further 
notice,  except  for  lands  within  the  fifth  unit,  which  shall  be  10  per 
cent  more,  as  provided  in  paragraph  7  of  public  notice  of  October  9, 
1915,  shall  be  as  follows,  viz :  Each  acre  of  irrigable  land,  whether 
irrigated  or  not,  shall  be  charged  with  a  minimum  operation  and 
maintenance  charee  of  70  cents,  which  will  permit  delivery  of  not 
more  than  2  acre-ieet  of  water  per  acre,  and  should  further  quantities 
be  needed  they  will  be  furnished  at  the  f <dlowing  rates,  viz :  For  the 
next  acre-foot  per  acre  the  rate  shall  be  15  cents  per  acre-foot,  aiHl 
for  all  additional  water  furnished  the  rate  of  charge  shaU  be  25  cents 
per  acre- foot.  The  charges  for  all  additional  water  fumi^ed  shall 
De  due  and  payable  on  December  1  after  the  dooe  of  the  irrigatkm 
season. 

8.  The  provisions  of  this  public  notice  cover  all  lands  subject  to 
public  notice  heretofore  issued  for  the  said  project. 

4.  Exc^t  as  hereinabove  provided,  all  the  terms  and  provisions  of 
existing  public  notices  and  orders,  and  in  particular  the  public  notice 
of  March  1, 1915,  for  the  Shoshone  project,  shall  remain  unchanged. 

Andrieus  a.  Jones, 
First  Assistant  Secretary  of  the  Interior. 
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(Financial  statement  in  detail,  showing  assets,  liabilities,  reserves,  and  capital,  given  in 

appendix,  p.  744.) 

Feature  costs  of  Bhoshone  project  to  June  SO,  1916. 


Features. 


Subfeatnre. 


Principal 

feature. 


Examination  and  surveys 

Storage  works: 

Preliminary  and  general  work.. 
Shoshone  dam  and  spillway.. . . 

Tunoels  (permanent) 

Sluicegates 


Canal  system: 

aryand  .. 
Diversion  dam  and  head  works. 


Preliminary  and  general  work., 


Headworks  (separate  from  dam) . 
Tunnels.. 

Iffdn  nftnft.la 

Flumes 

Drops,  chutes,  and  checks 


Lateral  system: 

Preliminary  and  general  work. 

Laterals  and  sublaterals 

Bridges , 

Drops,  chutes,  and  cheeks 

Siphons , 

Waste  ways , 

Flumes 

Culverts , 


Drainage  system: 

Prelinunary  and  general  work 

Open  drains 

Closed  drains 

Farm  units:  Preliminary  and  general  work., 

Permanent  improvements  and  land: 

Buildings 

Roads 


Tdeplione  system:  Telephone  lines.. 
Plant  accounts 


Operation  and  maintenance  charges  transferred  to  and  compounded 
with  the  construction  charges , 


Gross  cost  of  construction  of  project  to  June  80, 1016 . 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  erasing  and  farm  lands 

Rental  of  telephones  and  tolls 

Contractors' freight  refunds 

Forfeitures  by  defaulting  contractors  and  bidders 

Sale  of  town-site  lots 

Other  revenues,  unclassified 

Loss  on  mess-house  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  fund  operations 


Net  cost  of  construction  of  project  to  June  30, 1916. , 


1  Deduct. 


166,363.69 


268,077.42 

896,388.86 

120, 783. 36 

70,435.19 


12,039.77 

97,467.80 

67,687.05 

1,147,482.43 

583,042.77 
62,601.32 

107,782.91 


30,784.20 

306,213.10 

10,170.48 

6,004.27 

2,270.87 

34,709.28 

73.49 

237.37 


22,516.41 

76,827.70 

870,133.05 


12,904.67 


11,350.48 
155,802.60 


10,001.87 


88,443.53 


147.75 


12,402.31 

3,181.80 

145.75 

10,355.50 

34,860.06 

51,728.40 

1,150.57 

110,222.18 

8,252.00 

381.02 


866,363.60 


1,356,584.83 


3,068,104.05 


893,643.06 

468,477.16 
13,004.67 

166,052.17 
10,0OL87 
88,443.53 

147.76 


4,581,433.65 


115,234.84 


4,466,188.81 
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EtUmated  oott  of  contemplated  work,  Shoshone  vrojeet^  during  fl»oal  year  1911, 


Features. 


Bab- 
feature. 


Prindpal 
featureu 


Ezaminatloiii  and  somys:  FnUminary  and  general  work. 

OanalsTStem: 

y^tin  oanal. , 

Tonnala,  dlYeraions,  flumee,  etc 

Lateral  system: 

Laterals  and  sublaterals , 

Tminels,  flumes,  MdgeSi  etc 

Drainage  system: 

Open  (bains  (8,000  linear  feet) 

Cloeed  drains  (100,000  linear  feet) 

Farmonits:  Preliminary  and  general  work , 

Permanent  improvements  and  land:  Buildings 

Telegraph  system:  Telephone  lines 

Operation  and  maintenance  under  public  notice: 

<>peration 

If^lntan^nA^ , 

HesBSS 

Mercantile  stores 

Hospital  ftmdaooount , 

Total 


18,000 


80,000 
300,000 


121,000 
29,000 


3,000 
136,000 


10,000 


10,000 


2,000 


22,800 
27,200 


8,000 
2,000 
2,000 


066,000 


1^000 

280,000 

150,000 

188,000 
10,000 
16,000 
2,000 


50,000 
8,000 
2,000 
2,000 


666,000 


Digitized  by  VjOOQIC 


SECONDABY  FBOJECTS. 

By  John  T.  Whistler,  engineer,  Denver,  Colo. 

ASIZONA. 

COLOBADO  BIVEB  STOBAGE. 

See  Colorado  Kiver  Basin,  page.  614. 

LITTUS  COLOBABO  PBOJECT. 

Investigations  on  Little  Colorado  Kiver  have  been  referred  to  in 
the  third  annual  report,  pages  174  to  187,  inclusive,  and  in  subse- 
quent annual  reports. 

A  report  was  made  on  certain  features  of  Little  Colorado  River 
investigations,  dated  September  17,  1905,  by  W.  H.  Sanders  and 
B.  M.  Hall.  Some  further  consideration  was  also  given  Little 
Colorado  River  projects  by  John  F.  Richardson,  engineer,  in  1915. 
It  was  the  opinion  of  Mr.  Richardson  that  the  large  percentage  of 
silt  carried  by  Little  Colorado  River  entirely  eliminated  further  con- 
sideration of  Woodruff,  Forks,  and  La  Ruex  reservoir  sites,  and  also 
perhaps  the  Tucker  site.  It  was  also  pointed  out  by  Mr.  Richardson 
that  owing  to  the  very  erratic  run-on  of  this  stream  any  extensive 
irrigation  development  from  it  would  require  "hold-over''  storage 
capacities  in  the  reservoirs,  possiblv  for  several  years,  and  that  m 
such  case  the  evaporation  rrom  their  surfaces  would  be  an  im- 
portant factor  to  be  considered. 

SAN  CABIiOS  PBOJECT. 

Referred  to  in  the  first  and  subsequent  annual  reports.  No  recent 
work  has  been  done. 

SAN  FEDBO  PBOJECT. 

Referred  to  in  the  second  and  subsequent  annual  reports.  No 
recent  work  has  been  done. 

CAUFOBNIA. 

COLOBADO  BIVEB  STOBAGE. 

See  Colorado  River  Basin,  page  514. 

HONEY  LAKE  PBOJECT. 

This  project  was  referred  to  in  the  second  annual  report.    It  lies 
on  the  east  side  of  the  Sierra  Nevada  Ranee,  near  the  California- 
Nevada  State  line,  in  Lassen  County.    It  nas  attracted  irrigation 
6M 
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investigators  for  mai^'  years.  A  report  on  the  project,  to  Honey 
Lake  Valley  Land  &  Water  Co.,  was  made  in  1891  hj  L.  H.  Taylor, 
subsequently  project  engineer  on  the  Truckee-Carson  project, 
Nevada;  it  was  reported  upon  a^ain  by  William  Ham  Hall  m  1896. 
The  project  lies  in  the  Great  Basin.  Honey  Lake  Valley  is  a  western 
arm  of  the  Quaternary  Lake  Lahontan.  Neither  Honey  Lake  nor 
Eagle  Lake,  which  is  considered  in  connection  with  the  project,  has 
an  outlet,  and  the  lake  surfaces  are  determined  by  the  relation  of 
evaporation  to  stream  discharge  into  the  lakes.  The  total  discharge 
into  Honey  Lake  is  approximately  200,000  acre-feet,  and  into  Eagle 
Lake  90,000  acre-feet. 

Early  in  1915  certain  landowners  and  residents  of  Lassen  Coimty, 
who  had  taken  preliminary  steps  toward  the  organization  of  an 
irrigation  district,  petitioned  the  Department  of  the  Interior  to  co- 
operate with  them  in  making  further  investigations  as  to  the  feasi- 
bility of  the  project.  On  March  18, 1916,  at  !^no,  Nev.,  the  proposal 
of  the  interested  landowners  of  Honey  Lake  Valley  was  discussed 
with  E.  G.  IJopson,  supervising  engineer.  An  agreement  was  drawn 
up  on  this  date  between  the  Beclamation  Service  and  the  Southern 
Lassen  Irrigation  Association,  represented  by  Leonard  F.  Dozier, 
president,  and  John  F^  Mauck,  secretary,  providing  for  equal  con- 
tribution by  the  parties  to  the  contact  to  a  fund  of  not  to  exceed 
$5,000.    This  agreement  was  subsequently  approved. 

Under  this  contract  investigations  were  begun  during  the  latter 

Sart  of  April  and  continued  to  July  following.  The  field  work  was 
one  by  Mr.  G.  Stubblefield,  together  with  S.  T.  Harding,  assistant 
professor  of  irrigation,  University  of  California,  who  cooperated 
m  a  soils  survey  of  the  iirigable  lands.  A  general  report  on  the 
project  was  prepared  by  Mr.  Hopson  and  was  accompamed  by  sepa- 
rate reports  oy  Mr.  Stubblefield  and  Prof.  Harding. 

The  Southern  Lassen  Irrigation  Association  tailed  to  keep  its 
agreement  as  to  contribution  of  half  the  expense  of  the  investiga- 
tion, and  the  only  money  received  on  their  account  was  $500,  which 
had  been  subscribed  by  Lassen  County.  Only  sufficient  work  was 
done,  therefore,  to  make  available  to  the  Reclamation  Service  the 
data  obtained,  and  the  report  was  not  published. 

The  project  proposed  is  to  lower  the  level  of  Eagle  Lake  50  feet  by 
means  of  a  tunnel  about  14,000  feet  long  discharging  into  Willow 
Creek,  a  tributary  of  Susan  Creek  and  Honey  Lake.  This  will  reduce 
the  evaporating  surface  of  Eagle  Lake  to  such  an  extent  that,  together 
with  other  minor  storages  considered  on  upper  Susan  Creek,  a  water 
supply  for  an  area  of  about  25,000  acres  in  Susan  Creek  and  Honey 
Lake  Valleys,  additional  to  that  already  irrigated,  may  be  devel- 
oped. The  estimated  cost,  considering  a  possible  credit  for  lands 
which  may  be  reclaimed  about  Eagle  Lake,  is  from  $34  to  $50  per 
acre.  In  addition  to  this  it  is  estimated  that  an  average  of  $30 
per  acre  will  be  required  to  prepare  the  lands  for  irrigation.  A 
possible  future  development  of  as  much  as  30,000  acres  more  may 
be  considered  by  pumping,  but  at  a  cost,  including  operation  of 
pumping  plant,  which  is  regarded  as  prohibitive  at  this  time. 

No  water-power  development  was  considered  in  connection  with 
the  project,  other  than  a  proposed  head  of  about  70  feet  at  the  tunnel 
outlet,  which  might  be  used  for  pumping  from  Honey  Lake  at  such 
time  in  the  future  as  the  value  ox  the  land  would  justify^t.        i 
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Beferred  to  in  the  fourth  annual  report  only.  No  work  has  been 
done  since. 

IBON  CANYON  PBOJECT. 

Referred  to  in  the  fourteenth  annual  report.  Prior  to  this  time 
reference  was  made  to  it  under  Sacramento  Valley  projects. 

This  project  has  been  under  consideration  by  the  Ileclamatic»x 
Service  for  a  number  of  years;  a  preliminary  investigation  was 
made  in  1904  and  1905  of  storage  reservoirs  to  l>e  used  in  connection 
with  it.  In  1909  investigations  by  the  service  were  again  taken  up, 
but  were  not  completed.  The  results  and  conclusions  reached  at  that 
time  were  embodied  in  a  report  published  by  the  United  States 
Senate  Committee  on  Irrigation  and  Reclamation  of  Arid  Lands, 
Sixty-first  Congress,  third  session.  It  was  proposed  in  this  project 
to  provide  at  Iron  Canyon  a  reservoir  having  a  maximum  capacity 
of  about  260,000  acre-feet,  of  which  approximately  150,Q00  acre-feet 
only  would  be  at  an  elevation  available  for  irrigation  use  under  the 
proposed  plan.  This  storage,  however,  was  to  be  supplemented  by  a 
reservoir  on  upper  Pit  Kiver,  in  Big  V^U^y-  The  irrigable  area  of 
the  project  under  this  plan  was  approximately  100,000  acres. 

No  diamond  drill  borings  had  been  made  at  the  dam  site  for  deter- 
mination of  character  of  foundation.  In  the  summer  of  1913  certain 
citizens  of  Sacramento  Valley  again  took  up  the  matter,  ur^g 
further  investigations  for  a  more  definite  estimate,  and  at  this  time 
it  was  proposed  to  increase  the  height  of  dam  considered,  to  provide 
storage  for  a  larger  area.  An  agreement  was  entered  into  October 
6,  1913,  between  E.  G.  Hopson,  supervising  engineer,  representing 
the  Department  of  the  Interior,  ana  Judge  J.  F.  Ellison  and  others, 
representing  the  Iron  Canyon  Project  Association,  by  which  $10,000 
was  provided  by  each  party  to  the  contract  for  further  investigations. 
The  field  work  and  studies  for  these  investigations  were  made  under 
the  direction  of  John  T.  Whistler,  engineer,  and  the  report  itself 
prepared  by  E.  G.  Hopson,  supervising  engineer. 

The  results  of  these  investigations  appear  in  a  published  report, 
under  Cooperative  Investigations  in  California,  November,  1914. 
The  project  proposed  in  this  report  contemplated  the  irrigation  of 
as  much  as  300,000  acres  of  land  in  upper  Sacramento  Valley. 
Flooded  areas  and  capacities  of  Iron  Canyon  Reservoir  proposed 
are  as  follows : 


Elevation. 

Flooded 

area 
(acres). 

Storage 

(to 
acre-feet). 

Elevation. 

Flooded 

area 
(acres). 

Storage 

(in 

acre-feet). 

260 

29 

108 

292 

619 

947 

1,383 

2,029 

3,165 

0 

1,000 

3,000 

7,000 

15,000 

26,000 

48,000 

69,000 

1 

340 

4,260 
6,006 
9,030 
12;  186 
15,830 
20,280 
21,570 
26,175 

106,000 
156,000 
231,000 
337,000 
476,000 
656,000 
700,000 
887,000 

270 

350 

280 

360 

290 

370 .  . 

300 

380 

810 

390 

320 

392.5 

330 

400 

The  possible  water-power  development  in  connection  with  the 
project  is  approximately  50,000  horsepower.    The  estimat'*^ '*'*•'*  *^'' 
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acre  irrigjated  varies  from  $37  to  $73  for  the  various  alternatives,  de- 
pending in  part  on  certain  assumed  values  to  be  given  for  water- 
power  development. 

LOWEB  PIT  BIVEB  PBOJECT. 

As  a  further  result  of  the  Iron  Canyon  project  investigations  in 
1913  and  1914,  a  project  to  divert  water  from  lower  Pit  River  to 
about  55,000  acres  of  land  east  and  northeast  of  the  city  of  Eedding 
was  proposed  by  the  interests  above  Iron  Canyon.  Under  date  of 
September  10, 1914,  a  contract  was  entered  into  between  the  Beclama- 
tion  Service,  represented  by  E.  G.  Hopson,  supervising  engineer,  and 
The  Northern  California  Irrigation  Association,  through  its  presi- 
dent, M.  T.  Howell,  and  secretarv,  Roscoe  J.  Anderson,  representing 
interests  in  and  in  the  vicinity  of  Shasta  County.  The  contract  pro- 
vided that  the  expense  of  the  investigation  should  not  exceed  $5,000, 
the  cost  to  be  borne  equally  by  the  parties  to  the  contract.  Reference 
is  made  to  this  investigation  in  the  fourteenth  annual  report. 

In  1913  and  in  the  spring  of  1914  the  plan  of  taking  water  from 
Pit  River  by  means  of  a  high  diverting  dam  and  tunnel  piercing  the 
ridge  that  divides  Pit  River  Basin  from  those  of  the  small  eastern 
tributary  streams  of  the  Sacramento  lying  immediately  to  the  south 
was  worked  into  a  definite  proposition,  and  a  preliminary  estimate 
made  by  private  engineers  for  the  interested  parties  of  Shasta 
County.  The  plan  proposed  contemplated  the  development  of  stor- 
age on  upper  Pit  River  to  supplement  the  low  water  flow  of  that 
stream  in  order  that  diversions  for  irrigation  might  not  diminish  the 
low  water  flow  of  Sacramento  River,  which  is  still  held  open  to  navi- 
gation as  far  as  Red  Bluff. 

The  investigations  under  the  contract  were  limited  generally  to 
studies  of  data  already  made  available  by  the  surveys  mentioned, 
to  a  soil  survey  of  the  irritable  area  proposed,  and  to  brief  investi- 
gations of  certain  storage  sites  which  had  been  suggested  on  several 
of  the  small  streams  discharging  into  Sacramento  River  below 
Redding.  The  soil  survey  and  other  field  work,  together  with  the 
conclusions  reached  as  a  result  of  the  soil  survey,  were  made  by 
Thomas  H.  Means*  engineer,  of  San  Francisco. 

Briefly,  the  project  proposed  as  a  result  of  the  investigations  in- 
cludes a  diversion  dam  on  Pit  River,  about  8  miles  above  the  mouth, 
raising  the  water  126  feet,  a  tunnel  13,000  feet  long  through  the 
ridge  separating  the  Pit  River  Basin  from  the  Sacramento  Basin 
proper,  and  main  canal  with  distributing  system  to  the  area  on  the 
east  side  of  Sacramento  River,  extending  from  the  vicinity  of 
Redding  to  and  including  Cow  Creek  Valley.  Since  the  low  water 
flow  of  Pit  River  at  the  proposed  diversion  is  several  times  the 
amoimt  required  for  irrigation  of  the  area  proposed,  the  storage  is 
required  only  to  supplement  the  short  period  of  low  water  in  Sacra- 
mento River  as  affecting  navigation  interests.  A  storage  site  for  this 
purpose  on  South  ForK  of  Cow  Creek  was  suggested,  in  which  a 
storage  of  15,000  acre-feet  would  be  provided  by  a  dam  approxi- 
mately 100  feet  high.  Another  site  offering  possibilities  is  located 
just  above  the  junction  of  the  two  forks  of  Cow  Creek,  but  it  is 
pointed  out  that  the  elevation  of  this  supply  would  be  too  low  to  be 
fully  utilized  directly  by  the  lands  under  the  project.  r^  i 
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The  estimated  cost  of  construction,  exclusive  of  storage,  is 
$3,417,000  for  65,000  acres,  or  $62.18  per  acre. 

At  the  diversion  dam  proposed,  since  the  minimum  flow  of  Pit 
Kiver  is  more  than  four  times  the  maximum  requirement  for  the 
project,  it  will  be  possible  to  develop  hydroelectric  power  from  a 
minimum  of  over  2,000  second-feet  with  a  fall  of  128  feet,  or  approx- 
imately 23,000  continuous  horsepower  at  the  power-house  switch- 
board. The  control  and  regidation  of  the  discharge  of  Pit  River 
through  the  lar^e  pondage  above  the  diversion  dam  will  make  it 
practicable  to  take  care  of  almost  any  variable  load  that  the  market 
may  demand.  On  a  basis  of  50  per  cent  load  factor  the  practicable 
power  development  would  be  46,000  horsepower. 

The  conclusions  reached  in  the  report  are : 

That  the  project  is  not  feasible  as  a  private  enterprise  by  reason 
of  the  diverse  character  of  the  ownership  and  the  heavy  initial  in- 
vestment necessary. 

That  the  project,  if  found  feasible  after  more  detailed  examination, 
must  necessarily  be  built  by  the  Government,  the  State,  or  possibly 
one  or  both  of  them  acting  in  cooperation  with  the  landowners. 

That  it  will  be  necessary  to  include  in  the  construction  operations 
carried  out  by  the  central  administrative  organization  not  only  the 
irrigation  system,  but  the  clearing  of  the  land  and  its  preparation 
for  water. 

Report  on  these  investigations  has  been  published  as  lower  Pit 
River  project,  under  Cooperative  Investigations  in  California, 
July,  1915. 

OWENS  VALLEY  PBOJECT. 

Referred  to  in  the  first  and  subsequent  annual  reports.  No  recent 
work  has  been  done. 

PIT  BIVEB  BASIN. 

Considerable  attention  had  been  given  in  the  early  years  of  the 
service  to  storage  possibilities  in  Sacramento  River  drainage  basin 
other  than  the  proposed  Iron  Canyon  Reservoir.  (See  fifth  annual 
report,  Sacramento  Valley  Investigations,  pp.  94  to  98,  inclusive, 
and  previous  reports.)  Kt  River  Basin  appeared  to  offer  several 
more  or  less  attractive  storage  possibilities,  and  early  in  1914,  fol- 
lowing field  investigations  for  Iron  Canyon  project,  report  on  which 
was  published,  it  was  proposed  to  take  up  again  and  extend  the 
investigations  of  the  storage  possibilities  in  Pit  River  Basin.  (See 
fourteenth  annual  report.)  It  was  felt  by  the  people  above  Iron 
Canyon  that  the  use  of  Iron  Canyon  reservoir  site  would  be  of  no 
benefit  to  them,  and  by  manv  it  was  felt  that  it  would  be  an  actual 
injury.  The  purpose,  therefore,  of  the  Pit  River  Basin  investiga- 
tions at  that  time  was  to  present  in  a  published  report  simUar  to 
that  for  the  Iron  Canyon  project  the  possibility  of  storage  on  Pit 
River,  to  the  end  that  if  it  should  prove  as  feasible  or  practicable 
as  the  Iron  Cayon  storage  it  might  be  adopted  as  the  development 
policy  instead  of  the  Iron  Canyon  project. 

The  investigations  were  made  in  cooperation  with  the  State  of 
California  through  the  department  of  engineering,  W.  F.  McClure, 


Digitized  by  VjOO^IC 


SEGONDABY  PB0JECT8.  613 

State  engineer.  One-half  the  expense  was  to  be  borne  by  the  State 
of  California,  the  maximum  to  1^  expended  by  either  party  beins 
$2^00.  An  agreement  covering  this  cooperative  work  was  executed 
under  date  of  May  27, 1914.  The  contract  was  executed  on  the  part 
of  the  United  States  by  E.  G.  Hopson^  supervising  engineer,  under 
whom,  assisted  by  O.  W.  Peterson,  the  investigations  were  made. 

The  conclusions  from  the  investigations  were: 

That  in  the  Pit  Biver  Basin  there  are  about  180,000  acres  of  po- 
tentially fertile,  irri^ble  land,  of  which  about  40  per  cent  is  now 
fully  or  partially  irrigated. 

That  of  the  areas  now  irrigated  only  an  insignificant  proportion 
is  well  developed  agriculturally,  due  in  large  part  to  unregulated 
water  supplies  and  to  unsatisfactory  drainage  conditions. 

That  Jess  Valley  and  Bound  Valley  offer  the  most  favorable  sites 
for  the  development  of  storage  for  use  on  lands  in  the  Pit  Basin. 
There  is  good  reason  to  expect  that  the  cost  of  irrigation  develop- 
ment under  these  sites  will  be  in  keeping  with  the  expense  usuimy 
incurred  for  similar  and  successful  enterprises. 

That  lands  in  Fall  Biver  Valley  can  be  advantageously  irrigated 
by  pumping,  the  supply  bein^  practically  inexhaustible. 

That  lands  adjacent  to  and  in  the  vicinity  of  Hat  Creek  that  are 
not  yet  irrigated  can  be  readily  irrigated  by  direct  diversion  without 
storage,  lliese  lands  are,  however,  mostly  timbered,  and  their  de- 
velopment is  not  a  matter  for  immediate  consideration. 

That  there  are  a  number  of  small  irrigation  developments  possible 
in  various  localities,  but  that  none  of  these  involves  large  engineering 
problems. 

That  Willow  Creek,  in  the  EHamath  Basin,  may  be  a  possible 
supplementary  source  of  supply  for  lands  in  Big  Valley,  but  this 
can  only  be  ascertained  by  extended  observation  of  the  run-off  of  the 
creek  and  by  careful  surveys  and  estimates  of  cost. 

That  under  conditions  of  to-day  Goose  Lake  is  an  impracticable 
source  of  water  supply  for  territory  in  or  below  the  Pit  Biver  Basin. 

That  irrigation  development  in  the  Pit  Biver  Basin  will  not  seri- 
ously interfere  with  future  power  development  in  or  below  the  basin. 

That  irrigation  development  in  the  Pit  Biver  Basin  will  reduce  the 
low-water  flow  of  the  Sacramento  Biver  at  Bed  Bluff  only  about  8  per 
cent,  and  will  not,  therefore,  seriously  interfere  with  the  navigability 
of  the  river. 

That  floods  in  the  Sacramento  Biver  can  not  be  controlled  by 
storage  in  the  Pit  Biver  Basin. 

It  was  also  recommended — 

That  no  future  appropriations  of  water  for  power  or  other  pur- 
poses in  the  Pit  Biver  Basin  that  will  tend  to  retard  or  limit  irriga- 
tion development  in  the  basin  be  allowed  by  the  State  of  California. 

That  measurements  of  stream  flow  of  South  Fork  of  Pit  Biver  near 
Jess  Valley  dam  site  and  on  Ash  Creek  at  Adin  should  be  resumed 
by  the  United  States  and  the  State  of  California. 

Following  is  a  tabulation  of  storage  capacities  of  Jess  Valley  and 
Bound  Valley  Eeservoir  sites  at  various  elevations: 
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Je99  VaUey  reservoir  Hie. 


Height  of  water  level  above  iilane  at  dun. 

Elevation  of 
water  sorfiBoe, 
assumed  datum. 

Ana  flooded. 

Storage. 

Feet, 
0 

Feet. 

100 
UO 
120 
130 
140 
150 
160 

Aerei. 

0 
810 
1,730 
2,160 
2,460 
2,700 
2,880 

Acte^eet, 

0 

2 

810 

12 

13,500 
88,000 
56,000 

81,000 
UO,000 

22 

32 

42 

£2 .• 

Round  VaUey  reservoir  site. 


Height  of  water  level. 

Aiea. 

Total 

Height  of  water  level. 

Area. 

Total 
eapadty. 

Feet. 
0 

iiere*. 
0 
66 
304 
628 
018 

Acr^ed. 
0 
218 

J'8S2 
6,220 

13,600 

Feet. 
50 

AcreM. 
1,430 
2,060 
2,860 
3,560 

^"1% 

10 

60 

42,700 

28 

70 

67,300 

80 

80 

W,400 

40 

The  estimated  cost  of  providing  40,000  acre-feet  net  annual  sup- 
ply at  Jess  Valley  reservoir  site  is  $208,000,  or  approximately  $5.20 
per  acre-foot.  The  estimated  cost  of  47,000  acre-feet  annual  net 
supply  at  Round  Valley  is  $336,000,  or  $7.13  per  acre-foot. 

The  investigations  did  not  cover  power  possibilities  except  as  inci- 
dental to  or  affected  by  proposed  irrigation,  though  attention  was 
called  in  the  report  to  the  power  possibilities  on  Pit  Kiver  below 
Fall  River. 

Report  on  Pit  River  Basin,  as  a  result  of  these  investigations, 
was  published  by  the  Reclamation  Service  office  at  Portland,  Oreg., 
April,  1915,  and  printed  by  the  California  State  Printing  Office. 

SACBAHENTO  VALLEY  PBOJECT. 

Referred  to  in  the  first  and  subsequent  annual  reports.  No  recent 
work  has  been  done. 

SAK  JOAaUIN  PBOJECT. 

Referred  to  in  the  fourth  and  subsequent  annual  reports.  No 
recent  work  has  been  done. 

SHASTA  VALLEY  PBOJECT. 

Referred  to  in  the  fourth  annual  report.  No  work  has  been  done 
since. 

COLOIIADO. 

COLOBADO  BIVEB  BASIN. 

Investigations  in  Colorado  River  Basin  looking  to  the  probable 
necessity  for  storage  in  the  upper  basin  for  lower  Colorado  River 
lands  and  Imperial  Valley  in  California  and  Mexico  have  been  car- 


Digitized  by  VjOOQIC 


SECONDABT  PROJECTS. 


515 


ried  on  from  time  to  time  since  the  first  year  of  the  Reclamation 
Service,  and  earlier  by  some  of  the  other  bureaus  of  the  Government. 
References  to  these  investigations  appear  in  the  first  and  subsequent 
annual  reports,  under  Arizona,  California,  and  Colorado,  being  gen- 
erally referred  to  as  "  Colorado  River  Storage  Investigations. 

Among  the  first  investigations  were  those  of  Kremmling  Reservoir 
site,  in  the  upper  basin,  and  irrigable  land  areas  along  the  lower 
river  below  Bulls  Head  Canyon  above  old  Fort  Mojave.  Reference 
is  made  to  these  investigations  in  more  or  less  detail  in  the  second, 
third,  and  fourth  annual  reports,  together  with  investigations  ox 
Windy  Gap,  Lehman,  and  Grand  Lake  reservoir  sites  in  Colorado. 

Flaming  Gorge,  Island  Park,  and  Browns  Park  reservoir  sites, 
on  Green  River  in  northwestern  Colorado,  northeastern  Utah,  and 
southern  Wyoming,  have  been  referred  to  in  the  seventh  annual  re- 
port. Further  reference  to  work  done  at  Browns  Park  reservoir 
site  during  the  years  1907, 1908,  and  1909  may  be  found  in  the  ninth 
annual  report. 

Little  more  was  done  in  investigation  of  Colorado  River  Basin 
until  July,  1914,  when  work  was  again  actively  taken  up.  Brief  ref- 
erence to  this  is  found  in  the  fourteenth  annual  report.  The  investi- 
gations of  1914  and  1915  were  under  the  direction  of  John  F.  Rich- 
ardson, engineer.  The  principal  projects  or  features  investigated 
were :  Junction  reservoir  site,  Utah,  at  junction  of  Grand  and  Green 
Rivers;  Flaming  Gorge  Reservoir  site,  Utah-Wyo.;  Juniper  Res- 
ervoir site,  on  Yampa  (Bear)  River,  Colo.;  and  investigations  in  co- 
operation with  the  State  of  Wyoming  as  to  irrigable  areas  within 
Colorado  River  Basin  in  Wyoming,  and  storage  sites. 

Jtmction  reservoir  site, — A  topographic  survey  of  the  junction  for 
a  few  miles  up  Grand  River,  a  mile  up  Green  River,  and  nearly  2 
miles  down  the  Colorado  below  the  junction  was  made  on  a  scale  of 
200  feet  to  the  inch  to  determine  the  best  apparent  location  for  a 
dam.  A  rapid  survey  of  the  Green  River  branch  of  the  reservoir 
site  was  made  on  a  scale  of  1,000  feet  to  the  inch;  for  the  Grand 
River  branch  of  the  reservoir  site  a  previous  river  profile  survey  by 
the  United  States  Geological  Survey  was  used.  The  approximate 
storage  capacities  for  Junction  reservoir  site  are  as  follows : 


Contour. 

Area 
(acres). 

Capacity 
(acre-feet). 

Contour. 

Area 
(acres). 

Capacity 
(acre-feet). 

3880... 

0 
219 
8,270 
13,100 
21,470 
25,620 

0 

2,190 

108.300 

375,400 

807,500 

1,395,000 

4025 

80,100 
35,460 
46,260 
57,050 
66,530 
76,390 

2,091,000 
2,911,000 
8,933,000 
5,224,000 

SQM 

4060 

3925 

4075..*. 

3960 

4100     . 

3975 

4125 

6,769,000 
8,656,000 

4000 

4150 

Diamond  drill  work  at  Junction  dam  site  was  begun  in  August, 
the  drill  being  hauled  down  from  Green  River,  Utah,  25  miles,  to 
Wimmer's  ranch,  from  which  point  it  was  taken  down  the  river  on 
scows.  On  August  29  the  first  hole  had  reached  a  depth  of  90  feet, 
encountering  nothing  but  river  sand ;  there  being  no  more  drill  rods 
on  hand,  hole  No.  2  was  started,  and  on  September  16  a  depth  of 
124.5  feet  had  been  reached,  50  feet  of  which  was  river  sand  and  the 
remainder  sand  and  sandstone  bowlders.    On  September  30  hole  No. 
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8,  about  825  feet  downstream,  had  reached  a  depth  of  120  feet  in 
bowlders  and  sand,  at  which  point  a  piece  of  casing  broke  off,  lodging 
crosswise  of  the  hole,  and  the  drill  was  then  moved  to  hole  No.  4, 
approximately  a  quarter  of  a  mile  below  the  junction.  On  October 
8  rock,  probably  a  bowlder,  was  encountered  at  101.5  feet  depth.  By 
shooting  it  was  penetrated  0.4  foot  that  day.  On  the  following  day 
the  river  suddenly  rose  nearly  8  feet  and  tne  drift,  notwithstandhig 
the  efforts  of  the  men  to  hold  the  scows,  snapped  the  cables  and  broke 
off  the  casing  and  rods  in  the  hole.  The  drm  was  saved,  and  several 
days  spent  trying  to  recover  the  rods  and  casing,  which  proved  im- 
possible.   Further  drill  work  was  then  abandoned. 

This  dam  site  has  been  referred  to  as  Wilson  Rock  dam  site,  and 
the  reservoir  site  sometimes  as  Wilson  Rock  Reservoir  site. 

Flarrdng  Gorge  Reservoir  site. — ^After  reconnoissance  by  Mr.  Rich- 
ardson and  others,  diamond-drill  investigations  at  Horseshoe  Canyon 
were  approved  for  this  reservoir  site  and  actual  drill  work  begun 
early  in  November  and  continued  all  winter,  being  completed  early 
in  April.  Twenty-five  holes  altogether  were  put  down,  15  at  what  is 
referred  to  as  the  upper  site,  6  at  the  lower  site,  and  4  along  the  aux- 
iliary dam  site  or  spillway  site.  Penetration  into  bedrock  was  carried 
to  a  depth  of  as  much  as  100  feet.  At  the  upper  site  seven  river  holes 
were  drilled  and  bedrock  encountered  at  depths  varying,  from  36  to 
78  feet  below  elevation  of  low  water.  Of  the  two  sites  the  upper 
shows  the  better  bedrock  conditions.  At  the  auxiliary  dam  site^  or 
suggested  spillway  site,  rock  outcrops  in  the  middle  of  the  depression. 
On  one  side  of  this  clay  and  bowlders  are  encountered  for  a  depth  of 
20  to  26  feet,  followed  by  sandstone  of  rather  poor  quality;  on  the 
other  side  a  sandy  clay  is  encountered  from  6  to  13  feet  thick,  under- 
laid by  a  sandy  shale.  The  shale,  however,  is  quite  hard,  making 
a  good  core. 

Topographic  survey  of  the  site  had  been  made  during  the  summer 
and  fall  of  1914  by  R.  B.  Worthy,  topographer.  Areas  flooded  and 
capacities  are  as  follows : 


Contour. 


Area 
(acres). 


Capacitr 
(acre-feet). 


Contour. 


Area 
(acres). 


OapadtT 
(aera-leet). 


5835 
6850. 

5875 
5900 
6925 
5060 


0 
3,105 
6,394 
7,672 
13,153 
16,333 


0 

27,440 
122,300 
285,630 
533,470 
889,570 


5076 
6000 
6025 
6050 
6075 


20,613 
25,457 
30,629 
37,214 
45,026 


1,351,400 
1,927,280 
2,628,350 
3,476,890 
4,504,340 


Daily  silt  samples  were  taken  at  Horseshoe  Canyon  April  5  to  28, 
1915.  These  samples  were  taken  and  the  silt  determinations  made  in 
the  usual  manner.  Of  the  total  2,400  cubic  centimeters  of  water 
collected,  the  accumulated  volume  of  submerged  silt  was  11  cubic 
centimeters,  the  weight  of  which,  when  dried  to  constant  weight  at 
120°  C,  was  1.775  grams.  For  this  period,  therefore,  the  silt  content 
by  weight  as  estimated  by  Mr.  Richardson  was  740  parts  per  million 
of  water,  and  the  computed  weight  per  cubic  foot  of  the  submerged 
silt  as  measured  was  10  pounds. 

Juniper  Reservoir  site, — Early  investigations  had  suggested  pos- 
sible storage  sites  on  Yampa  (Bear)  River,  particularly  a  recon- 
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noissan(5e  by  Oro  McDermith,  engineering  aid,  in  1904,  referred  to  in 
the  third  annual  report,  page  71.  The  oam  site  for  this  reservoir  is 
near  the  east  line  of  sec.  18,  T.  6  N.,  R.  94  W.,  sixth  principal 
meridian. 

Further  reconnoissance  examinations  were  made  by  John  F.  Rich- 
ardson, engineer,  in  1914,  and  in  April,  1915,  a  topo^aphic  survey 
was  begun  of  Juniper  Reservoir  site  on  a  scale  of  1  indi  to  2,000  feet. 
Detailed  surveys  were  made  of  the  dam  site  on  a  scale  of  1  inch  to 
100  feet. 

Following  diamond  drill  investigations  at  Horseshoe  Canyon  for 
Flaming  Gorge  Reservoir,  diamond-drill  work  was  begun  at  the 
Juniper  site.  The  topographic  surveys  were  completed  the  latter 
part  of  May.  and  diamond-drill  work  at  dam  site  at  the  end  of  June. 
Three  drill  noles  showed  depths  to  bedrock  of  17,  13,  and  23  feet; 
the  drilling  in  each  hole  was  continued  approximately  a  hundred 
feet  into  bedrock. 

Following  is  tabulation  of  areas  and  capacities  of  Juniper  reservoir 
site: 


Contour. 

Area 
(acres). 

Capacity 
(acn^eei). 

Contour. 

Area 
(acres). 

Capadtr 

(acre-feet). 

6860 

0 

780 

2,026 

^815 

0 

0,800 

M^lOO 

164,700 

802,000 

6076 

8,475 
11,015 
16  420 
20,930 

496,500 

5976 

6100 

7641700 

6000 

61% 

1,096,400 
1,660,800 

602S 

6150 

0060 

Silt  samples  were  taken  at  this  site  May  14  to  June  30,  1915,  in 
the  usual  manner.  The  total  volume  of  samples  taken  was  4,800 
cubic  centimeters;  the  total  amount  of  sediment  was  1.40  cubic 
centimeters.  The  weight  was  0.487  gram  when  dried  to  110°  C. 
As  computed  by  Mr.  Richardson,  this  was  equivalent  to  101.5  parte 
per  million  of  water  by  weight.  The  weight  per  cubic  foot  of  sedi- 
ment as  measured  was  21.75  pounds. 

Onlv  very  preliminary  estimates  of  cost  of  dam  and  reservoir 
have  been  prepared,  since  the  character  of  dam  and  amount  of 
storage  required  can  be  determined  only  after  consideration  of  the 
storage  questions  involved  for  the  entire  basin. 

OtJher  storage  sites. — Reconnoissance  examinations  were  made  by 
Charles  B.  Smith,  reporting  to  Mr.  Richardson,  of  the  San  Juan 
River  from  Navajo  Creek  in  Colorado  to  Mexican  Hat  in  southern 
Utah;  Animas  River  from  Durango,  Colo.,  to  its  mouth  at  Farm- 
ington,  N.  Mex. ;  the  La  Plata  River  from  Red  Mesa  to  its  junction 
with  the  San  Juan  River;  and  also  minor  examinations  on  Los 
Pinos  River  and  the  Piedra,  both  tributaries  of  the  San  Juan  River. 
The  large  area  of  irrigable  land  and  the  excellent  climate  on  the 
San  Juan  River,  particularly  below  Arboles,  Colo.,  together  with 
the  large  run-off  of  the  river,  make  it  an  attractive  field  for  irriga- 
tion investigations.  The  river,  however  is  subject  to  very  high 
flood  discharges  and  low  minimum  discnarges;  any  irrigation  in 
this  section  will  therefore  involve  storage.  For  a  project  of  125,000 
acres  it  is  estimated  by  Mr.  Smith  that  a  storage  of  approximately 
200,000  acre-feet  will  be  required  for  the  extreme  low  years.    The 
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investigations  developed  no  reservoir  sites  of  apparent  merit  be- 
tween Bloomfield  and  Navajo  Creek.  Any  portion  of  the  river  be- 
tween Bloomfield  and  Arboles  would  make  a  fair  reservoir  site,  but 
no  suitable  dam  site  appeared  to  be  available.  Probably  as  good  a 
dam  site  as  any  on  this  section  of  the  river  is  that  known  as  the 
Turley  site,  but  it  is  not  regarded  as  attractive  by  Mr.  Smith  and 
was  reported  upon  decidedly  adversely  by  F.  L.  Sellew,  engineer. 

No  exhaustive  investigation  for  storage  possibilities  on  the  San 
Juan  Eiver  has  been  made,  and  it  is  recommended  by  Mr.  Smith 
in  his  report  as  a  matter  that  would  probably  require  the  work  of 
an  entire  field  party  for  a  season. 

Conditions  on  the  Animas  River  are  reported  similar  to  those 
on  the  San  Juan  River,  any  further  development  requiring  storage 
for  the  low-water  period  of  the  year.  An  early  investigation  of 
possibilities  from  the  Animas  and  La  Plata  Rivers  was  made  by 
M.  C.  Hinderlider  in  1904  and  1905.  Reference  to  it  may  be  found 
in  the  third  annual  report,  pages  392  to  394,  under  "  Investigations  in 
New  Mexico."  A  project  of  90,000  acres  known  as  the  Overland 
project  was  investigated.  The  estimated  storage  required  for  this 
project  was  approximately  110,000  acre-feet.  In  general,  this  project 
and  the  storage  proposed  coincide  with  that  proposed  by  Mr.  Hinder- 
lider, referred  to  in  the  third  annual  report. 

A  preliminary  survey  of  Bluff  reservoir  site,  on  San  Juan  River, 
about  12  miles  below  Bluff  City,  Utah,  was  made  in  September 
and  October,  1914,  by  R.  M.  Priest,  under  the  direction  of  F.  L. 
Sellew,  en^neer.  In  a  report  by  Mr.  Sellew  to  F.  W.  Hanna,  super- 
vising engineer,  January  23,  1915,  the  reservoir  is  thus  described: 

A  reservoir  with  a  200-foot  dam  has  a  capacity  of  1,600,000  acre-feet,  an 
area  of  20,300  acres,  and  a  length  of  lake  of  about  29  miles.  With  a  250-foot 
dam  storage  would  exceed  2,000,000  acre-feet.  Bedrock,  which  appears  to 
outcrop  at  the  dam  site,  is  a  hard  red  sandstone  stratified  with  limestone. 

The  feasibility  of  the  site  as  reported  by  Mr.  Sellew  depended, 
first,  on  the  run-off,  information  as  to  which  was  limited;  second, 
on  the  volume  of  sediment  carried  by  the  stream;  and,  third,  the 
character  of  foundation  for  dam.  It  is  probable  that  the  run-off 
alone  is  sufficient  to  "justify  examination  as  to  foundation  for  dam. 
Silt  samples  were  taken  from  October  18,  1914,  to  August  2,  1915. 
These  observations  showed  the  suspended  matter,  silt,  by  weight, 
to  be  5,110  parts  per  million  of  water  discharged.  For  purpose  or 
comparison,  the  suspended  matter  in  parts  per  million,  by  weight, 
of  San  Juan  River  at  Bluff  and  other  points  in  the  Colorado  Eiver 
Basin  are  given : 

San  Juan  River  at  Bluff,  Utah 5, 110 

CJolorado  River  at  Yuma,  Ariz 3,000 

Green  River  at  Jensen,  Utah 1, 308 

Grand  River  at  Palisade,  Colo 446 

Grand  River  at  Kremmling,  Colo 148 

Green  River  at  Green  River,  Wyo 98 

It  would  appear  from  this  comparison  that  the  San  Juan  River 
at  Bluff  carries  more  silt  than  the  Colorado  at  Yuma.  John  F. 
Richardson,  engineer,  who  visited  the  site  and  reviewed  the  infor- 
mation obtained,  states  that  his  observation  at  the  mouth  of  the 
San  Juan,  where  the  difference  in  turbidity  between  the  Colorado 
and  the  San  Juan  is  apparent,  leads  him  to  believe^at  the  San 

Digitized  by  VjOOQIC 


SECONDARY  PBOJEOTB.  519 

Juan  carried  a  larger  percentage  of  suspended  matter  than  the 
Colorado  at  Yuma.  He  points  out  that  if  the  reservoir  were  built 
tor  2,000,000  acre-feet  capacity  and  all  the  suspended  matter  caught 
in  the  reservoir,  without  taking  into  account  the  question  of  heavy 
sand  that  rolls  on  the  bottom,  the  complete  life  of  the  reservoir 
would  be  less  than  100  years,  and  that  the  value  of  the  reservoir  for 
storage  purposes  would  be  reduced  materially  long  before  it  would 
be  completely  filled  with  silt.  It  is  his  opinion  that  the  effective 
life  of  the  reservoir  would  be  not  over  75  years,  and  that,  as  various 
desilting  schemes  proposed  can  not  be  said  to  have  been  approved 
by  engineers  generally,  and  ))ecause  of  the  probable  high  cost  of  the 
dam  on  account  of  its  location,  he  does  not  consider  the  reservoir  as 
feasible  at  this  time. 

Investigations  were  also  made  by  Mr.  Priest  during  the  latter  part 
of  1914  and  the  fore  part  of  1915  on  Grand  River  and  its  tributaries, 
including  Dolores  River.  As  a  possible  reservoir  was  indicated  on 
the  Dolores  at  Bedrock,  above  Paradox  Valley,  about  70  miles  above 
the  mouth  of  the  river,  a  topographic  survey  was  made  on  a  scale  of 
a  half  mile  to  the  inch  and  detail  topography  for  dam  site  through 
about  a  mile  and  a  half  of  the  canyon  on  a  scale  of  100  feet  to  the 
inch.  This  site  has  been  referred  to  as  Bedrock  Reservoir  site,  from 
a  town  of  that  name  in  the  valley  3  or  4  miles  above  the  dam  site. 

Computations  from  the  surveys  show  that  with  a  dam  250  feet 
high  tne  flow  line  would  extend  about  33  miles  upstream,  cover 
12,700  acres,  and  provide  a  storage  capacity  of  1,300,000  acre-feet. 
The  dam,  which  would  be  8  miles  above  the  junction  of  the  Dolores 
with  the  San  Miguel,  would  have  a  top  lenjrth  of  1,600  feet  and 
bottom  length  of  150  feet.  The  mean  run-off  of  Dolores  River  at 
this  point  is  probably  about  400,000  acre-feet.  It  was  the  opinion 
of  Mr.  Sellew  that  the  ^eat  length  of  the  dam  and  the  amount  of 
sediment  make  the  creation  of  storage  here  inadvisable. 

Immediately  following  investigation  of  the  Bedrock  site,  another 
site,  a  short  distance  below  the  town  of  Dolores,  Colo.,  was  surveyed. 
It  was  found  that  with  a  dam  250  feet  in  height  the  storage  capacity 
at  this  point  would  be  315,000  acre-feet.  The  dam  itself  would  bJe 
1.800  feet  long  on  top  and  300  feet  long  at  the  bottom.  Mr.  Sellew 
reported  that  the  river  at  this  point  is  comparatively  clear  most  of 
the  time,  but  that  the  small  storage  capacity  and  extreme  length  of 
the  dam  made  further  consideration  of  the  site  inadvisable. 

Attention  was  called  in  this  report  to  the  fact  that  at  present  the 
Montezuma  Irrigation  Co.  is  diverting  approximately  150  second-feet 
of  water  across  the  low  divide  between  the  Dolores  and  the  San 
Juan  Rivers,  and  that  it  would  be  possible  to  divert  the  entire  Dolores 
River  into  the  San  Juan  watershed,  but  that  the  canal  construction 
would  be  very  expensive,  due  to  the  many  ravines  which  would  have 
to  be  crossed. 

Reconnoissance  investigations  of  Cross  Moimtain  and  Lily  Park 
reservoir  sites  on  Yamna  (Bear)  River  were  made  in  June,  1915, 
by  K.  Sawyer.  Cross  Mountain  dam  site  is  at  the  head  of  Cross 
Mountain  Canyon,  immediately  below  Maybell  Valley  and  about 
23  miles  below  Jimiper  dam  site;  there  is  a  fall  of  approximately 
116  feet  between  the  two  sites.  Maybell  Valley  is  quite  thickly  settled 
and  well  cultivated.  About  17  miles  below  Cross  Mountain  dam 
site  Yampa  Canyon  proper  begins.    Lily  Park  dam  site  referred  ito 
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is  at  the  head  of  Yampa  Canyon.  The  fall  of  the  river  between 
Cross  Mountain  and  Lily  Park  dam  sites  is  between  175  and  200 
feet.  It  is  evident,  therefore,  that  a  reservoir  created  by  a  dam  at 
the  latter  site  would  not  have  the  storage  capacity  of  one  created  by 
a  dam  at  Cross  Mountain  site.  The  only  advantage  the  Lily  Park 
site  would  have  is  that  it  is  below  the  mouth  of  Little  Snake  River ; 
this  may,  however,  not  be  an  advantage,  as  this  stream  is  known 
to  carry  a  large  amount  of  silt.  Topographic  surveys  of  the  Cross 
Mountain  site,  with  diamond  drill  investigations  of  dam  site,  might 
show  it  to  be  more  feasible  than  the  Juniper  site,  but  because  of 
the  large  area  of  cultivated  land  which  would  be  submerged  by  a 
i-eservoir  at  the  former  site  it  has  been  estimated  that  the  Juniper 
site  will  be  the  preferable  one. 

See  also  Wyoming  Cooperative  Work,  page  543. 

LOWEB  COLOBADO  BIVEB  FBOJECT. 

« 

The  irrigable  land  areas  of  lower  Colwado  River  have  been  re- 
ferred to  in  the  fourth  annual  report  under  "  Imperial  Valley."  In 
connection  with  the  recent  studies  of  Colorado  River  Basin,  as  a 
whole,  a  compilation  of  existing  data  relating  to  Imperial  Valley, 
Yuma  project,  and  other  areas  irrigable  from  lower  Colorado  River, 
together  with  water  uses  and  requirements  of  these  areas^  is  being 
prepared  bv  L.  M.  Lawson,  project  manager  of  Yuma  project.  Mr. 
Lawson  is  being  assisted  by  N.  B.  Conway,  who  has  been  connected 
with  the  development  of  Imperial  Valley  and  with  the  flood  water 
problems  of  the  lower  Colorado  River  for  a  number  of  years. 

SAN  LUIS  VALLEY  FBOJBCT. 

This  valley,  including  San  Luis  Park,  is  in  south-central  Colorado, 
near  the  State  line,  and  constitutes  the  first  main  valley  on  the  head- 
waters of  the  Rio  Grande.  The  principal  town  within  the  valley 
and  project  considered  is  Alamosa,  other  towns  being  Del  Norte, 
Conejos,  and  Saguache.  Work  was  first  taken  up  in  this  valley  by 
James  A.  French,  engineer,  under  instructions  dated  May  23,  1910. 
The  principal  purpose,  of  the  earlier  investigations  at  least,  was  to 
determine  or  obtain  data  from  which  an  estimate  might  be  made  of 
the  present  and  probable  future  irrigation  in  the  valley  as  affecting 
the  water  supply  of  the  Rio  Grande  and  the  Rio  Grande  project. 
Work  during  the  summer  of  1910  consisted  of  measuring  the  head- 
gates  and  obtaining  dimensions  of  measuring  boxes  anaditehes  of 
the  valley,  some  750  in  number.  Additional  data  were  obtained  from 
court  records  and  the  State  engineer's  office  of  some  900  additional 
ditches  within  the  Rio  Grande  drainage  above  the  lower  end  of  the 
valley ;  also  information  as  to  storage  possibilities  for  some  90  reser- 
voirs and  power  schemes  involving  storage. 

San  Luis  Valley  is  described  quite  fmly  in  Water-Supply  Paper 
240,  by  C.  E.  Siebenthal,  pages  9  to  54.  The  valley,  or  park,  is  150 
miles  long  from  north  to  south,  and  about  50  miles  in  its  greatest 
width. 

It  had  been  found  by  the  International  (Water)  Boundary  Com- 
mission that  the  Rio  Grande  at  El  Paso  showed  a  decreased  now,  be- 
ginning back  as  early  as  1888,  due  to  the  uses  of  water  in^e  upper 
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Rio  Grande  or  San  Luis  Valley  for  irrigation.  Mr.  French  found 
that  410  new  ditches  had  been  constructed  in  the  valley  since  1880, 
and  that  proposals  had  been  made  for  storage  to  the  extent  of  1,500,- 
000  acre-feet.  He  further  concluded  that  416,000  acre-feet  more 
water  was  being  used  in  1895  than  in  1880,  508,000  acre-feet  more  in 
1903  than  in  1895,  and  186,000  acre-feet  more  in  1910  than  in  1903. 

The  result  of  Mr.  French's  first  year's  investigations  showed  the 
net  irrigable  area  in  the  valley  to  be  over  1,400,000  acres,  that  497,000 
acres  were  then  under  actual  irrigation,  and  that  construction  was  in 
progress  or  proposed  for  268,000  acres  more. 

Owing  to  the  extensive  area  being  irrigated  in  the  valley  and  its 
relation  to  the  international  questions  of  Hio  Grande  waters  involved, 
all  reservoir  sites  on  unpatented  lands  had  been  withdrawn  from 
entry  December  5, 1896,  and  instructions  issued  to  deny  right  of  way 
applications  over  such  lands. 

The  investigations  were  continued  by  Mr.  French  until  July  1, 
1912,  when  the  work  was  taken  up  by  J.  D.  Stannard,  engineer.  In  a 
report  by  Mr.  Stannard  in  1914  a  general  plan  for  the  project  was 
outlined,  and  the  statement  made  that : 

Drainage  of  the  San  Luis  VaUey  seems  to  be  one  of  the  most  important  prob- 
lems facing  the  people  of  a  large  part  of  the  valley  at  the  present  time. 

Through  petitions  circulated  in  the  valley  during  the  winter  of 
1918-14  the  attention  of  Secretary  Lane  had  been  directed  to  the 
project.  As  a  result  instructions  were  issued  to  Mr.  Stannard  to 
make  such  further  studies  and  investigations  as  would  enable  him, 
in  cooperation  with  D.  G.  Miller,  drainage  engineer  of  the  Depart- 
ment of  Apiculture,  to  prepare  a  full  and  complete  report  covering 
certain  wefl-defined  points. 

The  conditions  and  project  proposed  may  be  described  briefly  as 
follows.  The  area  of  the  entire  valley  is  something  over  a  million 
and  a  half  acres^  with  an  estimated  net  irrigable  area,  as  already 
stated,  of  approximately  1,400,000  acres.  The  very  level  character  of 
the  valley  may  be  best  described  by  quoting  from  the  report  by 
Messrs.  Stannard  and  Miller,  as  follows :  . 

The  size  of  the  San  Luis  Valley  is  perhaps  its  most  impressive  feature ;  next 
its  uniformly  smooth  surface  impresses  one  as  most  remarkable.  A  railroad 
tangent  67  miles  in  length,  requiring  two  hours  or  more  for  a  train  to  pass  over 
it;  an  irrigation  ditch  built  on  an  east  and  west  line  for  a  distance  of  23 
miles  are  silent  witnesses  to  each  of  these  impressive  features. 

It  is  remarkable  that  approximately  half  the  entire  valley,  from 
within  2  or  8  miles  of  the  river,  slopes  away  from  the  Bio  Grande 
and  has  no  outlet.  The  area  of  the  so-called  noncontributing  drain- 
age basin  is  approximately  2,800  square  miles,  while  the  area  of  the 
drainage  basin  of  the  Rio  Orande  itself  at  the  point  where  it  may  be 
said  to  enter  the  valley  proper  is  but  1,400  square  miles,  or  half  the 
area  of  the  noncontributing  basin,  with  a  mean  run-off  of  over 
750,000  acre-feet.  The  elevation  of  the  valley  above  sea  level  is 
from  7^00  to  8,000  feet.  Owing  to  its  comparatively  low  altitude 
and  to  the  protection  afforded  by  the  broad  mountain  ranges  around 
it,  the  climate  is  such  as  to  make  it  a  very  successful  agricultural 
region  where  diverse  ground-water  conditions  do  not  prevent  it. 
Hie  State  engineer  for  C!olorado  reports  that  the  area  in  San  Luis 
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Valley  cultivated  in  1914  was  510,000  acres.  This  included  229,000 
acres  of  native  grasses  that  were  irrigated.  It  is  estimated  that  a 
total  of  660,000  acres  in  the  northern  end  of  the  valley  and  200,000 
acres  on  the  south  side  of  the  river  would  be  benefited  by  drainage. 

There  were  in  1914  over  6,000  flowing  artesian  wells  in  the  San 
Luis  Valley,  of  which  over  4,000  were  in  the  so-called  noncontribut- 
ing  basin.  These  wells  have  an  average  discharge  of  about  40  gallons 
per  minute. 

The  project  proposed  by  Messrs.  Stannard  and  Miller  is  to  drain 
the  now  generally  water-logged,  noncontributing  area  by  a  large 
main  drainage  channel,  to  be  constructed  from  the  north  end  of  the 
valley  through  the  lowest  part  of  the  basin  to  San  Luis  Lake  and 
thence  on  south  to  a  junction  with  the  Eio  Grande  some  8  miles 
below  the  town  of  Alamosa.  For  the  first  development  it  is  pro- 
posed to  construct  that  portion  of  this  main  drainage  channel  from 
San  Luis  Lake  to  the  Rio  Grande,  thereby  providing  main  drainage 
for  about  300,000  acres. 

The  instructions  to  Messrs.  Stannard  and  Miller  were  that  they 
were  to  cooperate  to  the  end  that  they  be  prepared  with  full  and 
complete  data  to  report : 

(a)  The  anticipated  approximate  volume  of  water  to  be  annually 
carried  oflf  by  the  contemplated  canal  and  its  probable  quality. 

(6)  The  approximate  acreage  that  can  be  effectively  drained  into 
the  said  main  drainage  canal  by  a  proper  system  of  lateral  drains. 

(c)  The  extent  to  which  it  may  be  anticipated  that  installation  of 
such  canal  will  affect  the  general  level  of  ground  water  in  the  valley. 

(d)  The  approximate  extent  and  cost  of  lateral  drains  necessary 
to  accomplish  the  effective  lowering  of  the  ground  water. 

(e)  The  effect  of  such  drainage  upon  the  water  from  flowing  wells 
of  the  valley. 

(/)  The  approximate  cost  of  such  main  drainage  canal. 

(g)  The  value  of  such  drainage  water  for  irrigation  purposes. 

(A)  The  general  effect  of  the  proposed  drainage  system  upon  the 
flow  of  the  Eio  Grande  in  New  Mexico. 

(i)  The  general  effect  of  the  proposed  drainage  system  upon  the 
agricultural  resources  of  the  valley. 

In  the  summary  of  their  report  they  state  that  it  is  not  only  feas- 
ible to  construct  a  main  drainage  outlet  from  San  Luis  Lake  to  the 
Rio  Grande,  but  that  it  is  possible  and  practicable  to  enter  the  lake 
on  a  grade  about  5  feet  below  the  water  surface  as  determined  by 
surveys  made  by  the  United  States  Geological  Survey  during  the 
autumn  of  1914.  Referring  to  the  enumerated  points  in  their  in- 
structions on  which  they  were  to  report,  they  find : 

(a)  The  anticipated  approximate  volume  of  water  to  be  annually 
carried  off  by  the  contemplated  canal  is  estimated  to  be  not  less 
than  300,000  acre-feet.  Its  quality  offers  no  menace  as  a  source  of 
supply  for  irrigation. 

(o)  The  approximate  acreage  that  can  be  effectively  drained  into 
the  said  main  drainage  canal  by  a  proper  system  of  lateral  drains  is 
estimated  to  be  not  less  than  300,000  acres. 

(c)  We  may  expect,  under  the  conditions  noted,  that  the  general 
level  of  ground  water  will  be  lowered  to  approximately  6  to  5i  feet 
below  the  surface  of  the  ground. 
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(d)  Drains  of  sufficient  size,  located  at  a  depth  of  6J  to  7  feet, 
one-half  mile  apart,  and  mostly  covered,  may  be  installed  at  a  cost 
of  from  $10  to  $15  per  acre  and  will  probably  be  necessary  to  accom- 
plidi  the  effective  lowering  of  the  ground  water. 

(e)  It  is  thought  that  such  drainage  will  not  have  the  slightest 
effect  upon  the  flow  of  the  artesian  wells  of  the  valley. 

(/)  It  is  estimated  that  the  total  cost  of  such  main  drainage  canal 
will  be  from  $320,700  to  $360,480. 

(g)  It  is  estimated  that  its  value  will  be  many  times  greater  than 
the  cost  above  noted. 

(A)  The  general  effect  will  be  to  increase  the  flow  of  the  Rio 
Grande  by  an  amount  equivalent  to  260,000  acre-feet  per  annum, 
measured  at  the  Elephant  Butte  Eeservoir. 

{%)  Lands  long  idle  will  be  brought  under  cultivation.  Cultivated 
lands  will  increase  in  productivity,  and  millions  will  be  added  to 
the  wealth  produced  in  the  valley. 

In  this  summary  reference  is  made  only  to  that  portion  of  the  non- 
contributing  area  which  will  be  drained  by  a  canal  from  San  Luis 
Lake  to  the  Rio  Grande.  The  extension  of  this  drainage  system  to 
the  north  end  of  the  valley  is  treated  separately,  with  the  estimate 
that  such  extension  will  add  more  than  1,850  square  miles  to  the 
watershed  of  the  Rio  Grande,  which  combined  with  drainage  will 
probably  add  an  amount  to  the  flow  of  the  river  equal  to  or  exceeding 
the  normal  discharge  of  the  Rio  Grande  at  Del  Norte. 

WHITE  BJVEB  PBOJEGT. 

This  proiect  has  been  referred  to  in  the  first  and  subsequent  annual 
reports.  Somewhat  extended  reconnoissance  surveys  were  made  in 
1908  and  1904  by  Robert  S.  Stockton.  Extracts  from  report  on  these 
investigations  may  be  found  in  the  second  annual  report,  pages  201 
to  206,  inclusive,  and  in  subsequent  annual  reports. 

IDAHO. 

DUBOIS  PBOJEGT. 

Reference  is  made  to  this  project  in  the  third  and  subsequent  an- 
nual reports.    No  recent  investigations  have  been  made  of  the  project. 

KING  HILL  PBOJEGT. 

This  is  a  proiect  taken  up  under  the  Carey  Act  which  it  is  desired 
to  have  the  Reclamation  Service  take  over  and  complete.  It  is  located 
principally  on  the  south  side  of  Snake  River  between  Bliss  and  King 
Hill,  on  the  opposite  side  of  the  river.  The  source  of  water  supply 
is  Malad  Creek.  The  total  area  involved  is  approximately  15,000 
acres.  The  project  was  partly  constructed  in  1908,  and  is  now  being 
partially  operated. 

A  small  amount  of  field  work,  necessary  to  consideration  by  the 
Reclamation  Service,  has  been  done  during  the  month  of  June,  and 
it  is  planned  to  have  the  project  considered  by  a  consulting  board 
inmiediately  following  the  work. 

No  estimates  of  cost  are  available. 

Digitized  by  VjOOQIC 


524      FIFTEENTH  ANNUAL  BEPOBT  OF  BEOLAMATION  SEBVICB. 

PORT  NETTP  PBOJECT. 

Reference  is  made  to  this  project  in  the  fourth  annual  report  and 
again  in  the  eighth  and  subsequent  annual  reports.  No  recent  work 
has  been  done  in  connection  with  this  project. 

MONTANA. 

CLABXS  FOBK  PBOJECT. 

This  project  is  referred  to  in  the  fourth  and  subsequent  annual 
reports.    No  recent  investigations  have  been  made. 

CBOW  BESEBVATION  (INDIAN)  PBOJECT. 

Referred  to  in  the  third  and  subsequent  annual  reports.  No  recent 
investigations  have  been  made. 

LAKE  BASIN  PBOJECT. 

This  project  is  referred  to  in  the  fourth  and  subsequent  annual 
reports.    No  recent  investigations  have  been  made. 

MADISON  BIVEB  PBOJECT. 

This  project  is  referred  to  in  the  fourth  and  subsequent  annual 
reports.    No  recent  investigations  have  been  made. 

MABIAS  PBOJECT. 

Referred  to  in  the  first  and  subsequent  annual  reports.  In  the 
earlier  reports  this  project  was  considered  in  connection  with  the 
Milk  River  project,  but  is  now  treated  as  a  separate  secondary  project. 

Separate  investigations  were  made  for  this  project  in  1904  and 
1905.  Reference  to  it  at  some  length  will  be  found  in  the  third 
annual  report,  pages  306  and  307.  It  is  more  fully  discussed  in  the 
fourth  annual  report,  pages  185  to  188.  Two  Medicine,  Marias,  and 
Lonesome  Reservoirs  are  described  and  capacities  given  in  this  latter 
report. 

The  data  given  in  the  third  and  fourth  annual  reports  are  re- 
viewed briefly  in  the  sixth  annual  report,  pages  119  to  121.  The 
project  is  referred  to  in  subsequent  reports  as  one  of  the  secondary 
projects. 

No  recent  work  has  been  done  on  this  project  other  than  a  short 
survey  to  delimit  the  boundary  of  Marias  reservoir  site  through  cer- 
tain unpatented  lands  for  restoration  of  that  portion  not  affected 
by  the  proposed  reservoir. 

NEBRASKA. 
PLATTE  BIVEB  PBOJECT,  NEBBASKA  COOPEBATIVE  WOBK. 

Investigations  for  this  proiect  were  first  taken  up  in  1914  in  co- 
operation with  the  State  of  Nebraska.  Reference  is  made  to  it  in 
the  thirteenth  annual  report,  page  183,  and  in  the  fourteenth  annual 
report,  page  170.    No  further  work  has  be^n  done.  ^  . 
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SOUTH  PLATTE  PBOJECT. 

Eeferred  to  in  the  fourth  and  subsequent  annual  reports.  No  re- 
cent work  has  been  done. 

NEVADA. 
WALKE&  BIVEB  PBOJECT. 

This  project  is  referred  to  in  the  fourth  annual  report,  page  266, 
fifth  annual  report,  pages  207  and  208,  and  in  subsequent  annual 
reports. 

Further  investigations  of  the  project  were  made  in  1915  by  J.  C. 
Stevens,  reporting  to  E.  G.  Hopson,  supervising  engineer  at  Port- 
land, Oreg.  Following  are  extracts  from  the  summary  of  report  by 
Mr.  Stevens: 

The  irrigable  lands  lie  in  five  principal  valleys,  through  which  run 
the  main  Walker  River  and  its  east  and  west  branches.  On  West 
Walker  River  are  Antelope  and  Smith  Valleys,  on  East  Walker 
River  is  Bridgeport  Valley,  and  on  the  main  stream  are  Mason  and 
Walker  Lake  Valleys. 

No  reclamation  is  proposed  for  the  two  upper  valleys,  namely, 
Bridgeport  and  Antelope. 

A  system  of  reservoirs  and  canals  is  proposed  to  irrigate  a  total 
of  109,700  acres  in  the  three  lower  valleys,  of  which  not  over  28,000 
acres  have  actually  been  irrigated. 

Water  rights  m  the  basm  have  been  adjudicated,  but  future 
economies  of  water  consumption  will  demand  a  readjustment  of  the 
present  system  with  substantial  benefits  to  all  parties  concerned. 

Total  irrigable  area  in  the  basin,  265,630  acres. 

Lands  to  which  water  rights  have  been  decreed  in  the  three  lower 
valleys,  61,930  acres. 

Lands  actually  irrigated  in  the  three  lower  valleys  in  1905,  30,120 
acres. 

West  Walker  River  yields  nearly  twice  as  much  water  as  East 
Walker  River,  the  average  for  12  years  being  for  West  Walker  River 
286,000  acre-feet  and  for  East  Walker  160,000  acre-feet. 

The  report  contains  all  existing  data  on  return  waters.  Mr. 
Stevens  assumes  the  following  for  the  diflferent  valleys: 

Antelope  Valley,  50  per  cent  of  diversions. 

Smith  Valley,  35  per  cent  of  diversions. 

Southern  end  of  Mason  Valley,  25  per  cent  of  diversions. 

Remainder  of  Mason  Valley,  15  per  cent  of  diversions. 

During  the  12  years  preceding  the  report  there  were  5  years  in 
which  there  was  no  water  shortage.  The  greatest  deficiency  occurred 
in  1912,  when  there  was  insufficient  water  to  the  extent  of  70,000 
acre-feet  to  supply  the  demand.  The  storage  of  58,000  acre-feet  on 
West  Walker  River  would  have  supplied  all  deficiencies. 

The  works  proposed  are : 

1.  Storage  reservoir  in  Antelope  Valley,  200,000  acre-feet  capacity. 

2.  Two  main  canals  in  Smith  Valley,  one  on  either  side,  with  dis- 
tributing system  to  cover  34,000  acres,  of  which  5,680  acres  have  been 
irrigated. 

3.  Two  main  canals  in  Mason  Valley,  one  on  either  side,  both  head- 
ing below  the  junction  of  the  river  branches,  with  distributing  sys- 
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tern  to  cover  65,000  acres  of  land,  of  which  20,760  acres  have  been 
irrigated. 

4.  A  reservoir  of  10,000  acre-feet  capacity,  to  supplement  the  sup- 
ply for  Walker  Lake  Valley,  to  furnish  water  for  6,000  acres  now 
under  canal,  of  which  but  900  acres  have  been  irrigated ;  also  at  some 
later  date  improvement  of  canal  on  the  west  side  to  cover  ultimately 
10,700  acres. 

5.  A  storage  reservoir  at  Bi^  Meadows,  on  East  Walker  River,  of 
45,000  acre-feet  capacity.  This  will  be  for  later  development  and 
may  be  found  to  be  impracticable  on  closer  study. 

The  cost  of  complete  development  is  roughly  estimated  from  such 
general  data  as  are  available  to  be  $6,200,000,  or  $57  per  acre,  without 
interest  charges. 

HEW  MEXICO. 
LA  PLATA  FBOJECT. 

Reference  is  made  to  this  project  in  the  second  and  subsequent 
annual  reports.  Preliminary  surveys  in  more  or  less  detail  were 
made  on  this  j)ro]ect  by  M.  C.  Hinderlider  in  1904-5.  Reference  to 
this  investigation  may  be  found  in  the  third  annual  report,  pages 
392  to  394,  and  in  the  fourth  annual  report,  pages  280  to  282.  No 
recent  work  has  been  done  on  this  project.  See  Colorado  River  Ba- 
i&in.  Other  Storage  Sites,  page  517,  for  reference  to  recent  investi- 
gations. 

LAS  VEGAS  FBOJECT. 

This  project  is  referred  to  in  the  second  and  subsequent  annual 
reports.  It  is  treated  at  some  length  in  the  third  annual  report,  pages 
369  to  372.    No  recent  work  has  been  done. 

UBTOK  LAKE  FBOJECT. 

Extracts  from  report  by  W-  M.  Reed  appear  in  the  second  annual 
report,  pages  387  to  389,  together  with  recommendations  by  board  of 
consulting  engineers.  Reference  to  this  further  work  recommended 
is  found  m  the  third  annual  report,  page  94.  No  further  work  has 
been  done. 

NOBTH  DAKOTA. 

BISMABCK  FBOJECT. 

This  project  is  one  of  a  group  of  puniping  projects  considered 
along  Missouri  River  in  North  Dakota.  It  is  referred  to  at  some 
length  in  the  third  annual  report,  pages  442  to  444.  No  recent  work 
has  been  done. 

BOWMAN  FBOJECT. 

This  is  a  storage  project  lying  partly  in  South  Dakota.  A  brief 
discussion  of  it  occurs  in  the  seventh  annual  report,  page  167,  and  a 
fuller  discussion  after  investigation  in  the  eighth  annual  report, 
pages  157  and  158.    No  recent  work  has  been  done. 
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WASHBTTBN  FBO JECT. 

This  project  is  one  of  the  Missouri  River  pumping  projects  and 
is  first  referred  to  in  the  third  annual  report.  It  is  more  fully  de- 
scribed in  the  seventh  annual  report,  page  159.  No  recent  work  has 
been  done  on  the  project. 

OKLAHOMA. 

CIMABBON  PBOJECT. 

This  project  is  referred  to  in  the  first  annual  report  under  the 
subject  of  Cimarron  River,  pages  271  and  272 ;  in  the  second  annual 
report,  page  426 ;  in  the  sixtn  annual  report,  pages  185  and  186,  and 
in  subsequent  annual  reports.  No  recent  work  has  been  done  on  the 
project. 

RED  arVEB  PBOJECT. 

This  project  is  referred  to  in  the  second  annual  report,  pages  414 
to  421,  and  in  subsequent  annual  reports.  In  the  latter  part  of  1906 
more  detailed  surveys  were  made  of  this  project,  with  estimates  of 
cost.  Reference  to  this  is  found  in  the  sixth  annual  report,  pages 
184  and  185.    No  further  work  has  been  done. 

OBEOON. 

Reference  is  made  to  some  of  the  earlier  investigations  in  Oregon 
in  the  second  annual  report,  pages  433  to  444.  More  detailed  descrip- 
tions are  found  in  the  second  annual  report,  pages  463  to  476 ;  third 
annual  report,  pages  301  to  308,  and  in  subsequent  annual  reports. 

OBEOON  COOFEBATIVE  WOBK. 

The  State  of  Oregon  has  always  been  prominent  in  its  readiness  to 
cooperate  with  the  United  States  in  developing  its  natural  resources, 
and  particularly  with  the  Reclamation  Service  in  developing  irriga- 
tion projects.  As  early  as  February  16,  1905,  an  irrigation  act  was 
passed  providing,  among  other  things,  for  cooperation  with  the 
TTnited  States  in  hydrographic  and  topographic  surveys  and  in  the 
construction  of  works  for  the  development  and  use  of  the  water 
supply  of  the  State.  This  act,  copy  of  which  may  be  found  in  the 
fourth  annual  report,  pages  306  and  308,  established  the  office  of 
State  engineer  in  part  to  provide  a  central  office  of  record  for  State 
water  rights.  During  the  following  j^ear  the  State  engineer's  office 
cooperated  with  the  Reclamation  Service  in  making  a  hydrographic 
survey  of  Umatilla  River  to  aid  in  a  determination  of  its  water  rights. 
In  the  latter  part  of  1912  it  was  proposed  by  John  H.  Lewis,  State 
engineer  of  Oregon,  that  an  appropriation  be  asked  of  the  State 
legislature  to  cooperate  with  the  Reclamation  Service  in  making  some 
detailed  surveys  of  the  irrigation  projects  in  the  State  not  being 
already  constructed,  many  or  which  had  been  considered  at  various 
times  by  the  Reclamation  Service.  E.  G.  Hopson,  supervising  engi- 
neer at  Portland,  assisted  in  promoting  the  plan.  Mr.  J.  N.  Teal,  of 
Portland,  Oreg.,  aided  in  presenting  the  matter  to  the  Secretary  of 
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the  Interior,  and  his  approval,  to  the  extent  of  allotting  $50,000  from 
the  reclamation  fund  conditional  on  the  State  appropriating  a  like 
amount,  was  obtained.  In  February,  1918,  the  State  legislature 
passed  an  act  providing  for  cooperation  and  appropriating  $50,000 
conditional  on  a  like  amount  being  allotted  from  the  re^amation 
fund.  Under  date  of  February  27,  1913,  an  agreement  was  entered 
into  between  the  United  States  and  the  State  of  Oregon  providing 
for  the  manner  of  conducting  the  work.  In  order  to  conform^  to 
Federal  laws,  a  new  agreement,  under  date  of  May  5, 1913,  amending 
the  earlier  agreement  was  entered  into.  This  contract  was  signed  by 
Franklin  K.  Lane,  Secretary  of  the  Interior,  on  behalf  of  the  United 
States,  and  by  John  H.  Lewis,  State  engineer,  on  behalf  of  the  State 
of  Oregon^  approved  by  Oswald  West,  governor  of  Oregon ;  surveys 
and  investigations  have  been  carried  out  under  this  agreement. 

The  investigations  and  reports  were  made  under  the  immediate 
direction  of  John  T.  Whistler,  engineer,  reporting  for  the  earlier 
investigations  to  Mr.  Hopson.  In  the  investigations  and  preparation 
of  the  reports  Mr.  Whistler  was  assisted  by  F.  C.  Dillard,  W.  R. 
Parkhill,  James  McKittrick,  G.  Stubblefield,  Thomas  Hawthorne, 
C.  M.  Whelan,  C,  E.  A.  Bennett,  D.  S.  Hays,  and  Joseph  Weare,  and 
by  James  Dopson,  drill  foreman.  Prof.  W.  L.  Powers,  of  the  Ore- 
gon Agricultural  College,  either  personally  made  or  directed  most  of 
the  soil  surveys. 

Under  this  cooperative  work  there  have  been  investigated  12  differ- 
ent projects,  reports  for  which  have  been  published  and  distributed. 
Since  published  reports  are  available  for  the  various  projects  inves- 
tigated under  Oregon  Cooperative  Work,  a  very  brief  description 
only  is  given  here.  Following  are  descriptions  ot  the  projects,  with 
extracts  from  the  reports. 

DESCHUTES  FBOJECT. 

This  project  is  on  the  upper  Deschutes  River.  Storage  for  400,000 
acre-feet  is  provided  at  feenham  Falls  Reservoir,  with  dam  on 
Deschutes  River  about  10  miles  above  Bend,  and  for  100,000  acre-feet 
at  Crane  Prairie,  some  30  miles  farther  up  on  the  West  Fork  or 
main  branch. 

The  normal  summer  minimum  flow  of  the  river  at  Bend  is  1,600 
second-feet ;  the  mean  annual  run-off  at  Benham  Falls  for  a  period 
of  10  years  is  approximately  1,200,000  acre-feet. 

The  3rea  below  Benham  Falls  now  irrigated  or  for  which  con- 
tracts have  been  made  with  the  State  under  the  Carey  Act  is  approxi- 
mately 115,000  acres.  Carey  Act  contracts  have  been  made  and  con- 
struction begun  for  the  irrigation  of  30,000  acres  above  Benham  Falls 
on  the  East  Fork. 

Additional  irrigable  areas  proposed  by  this  project  are :  A  west  side 
unit  of  15,000  acres  or  more,  a  north  unit  of  100,000  acres,  and  a 
south  unit  of  48,000  acres. 

The  estimated  costs  per  acre  of  the  several  units  are,  respectively, 
$40.91,  $56.58,  and  $60.44. 

It  is  concluded  that  the  west  side  and  north  units  are  practicable  at 
this  time  if  money  can  be  provided  at  from  3  to  6  per  cent,  but  that 
the  south  unit  is  not  practicable  at  present. 
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It  was  found  feasible  to  develop  20,000  horsepower  continuous 
throughout  the  year  with  a  load  factor  of  60  per  cent,  and  with  a 
maximum  of  100,000  horsepower  limited  to  the  period  of  the  irrigat- 
ing season. 

HABKEY  PBO  JECT. 

This  project  was  investigated  by  the  Reclamation  Service  in  1903. 
Topographic  survey  of  Silvies  Reservoir  site  and  of  the  irrigable 
lands  of  Harney  Valley  and  preliminary  plans  and  estimates  were 
made.  In  June,  1904,  a  board  of  consulting  engineers  considered  the 
project  and  recommended  that  no  further  wo»  be  done  because  of 
the  complication  of  water  rights.  (See  second  annual  report,  pp. 
435,  436,  and  third  annual  report,  pp.  469,  470.) 

The  project,  which  is  located  iir  central  Oregon  and  is  within  the 
Great  Basin,  proposes  the  regulation  of  water  supply  for  approxi- 
mately 60,000  acres  of  lands  now  wholly  or  partly  irrigated,  and  the 
irrigation  of  approximately  40,000  acres  additional  by  storage  of 
Silvies  River  water  in  Silvies  Valley  and  in  what  is  known  as  C^wer 
Silvies  Reservoir  site. 

The  capacity  proposed  for  Silvies  Valley  Reservoir  is  100,000 
acre-feet  and  for  Lower  Silvies  Reservoir,  which  will  receive  the  run- 
off from  Enugrant  Creek,  70,000  acre-feet  The  estimated  cost  of 
the  former  is  ^50,000  and  of  the  latter  $600,000. 

The  estimated  cost  of  providing  storage,  distributing  system,  and 
drainage  for  the  40,000  acres  of  new  land  under  the  project  is  $30 
per  acre,  without  interest  charges.  This  includes  $7.50  per  acre  for 
drainage,  part  of  which  may  be  postponed  for  some  time. 

The  estimated  cost  of  storage,  dramase,  and  improvement  of  dish 
tributinff  system  for  the  60,000  acres  of  land  now  wholly  or  partly 
irrigated  is  about  $15  per  acre  of  ^oss  area. 

There  is  considered  with  the  project  the  development  of  the  Blitzen 
River  supply,  which  in  addition  to  providing  for  from  60,000  to 
70,000  acres  as  now  planned  and  under  construction  by  the  ^blitzen 
Valley  Land  Co.,  can  be  made  to  reclaim  an  area  of  probably  15,000 
acres  of  land  about  Malheur  Lake  by  storage  and  pumping  from 
the  lake. 

There  are  no  practicable  power  development  possibilities  in  ccxi- 
nection  with  the  project  other  than  for  small  amounts  during  the 
irrigating  season. 

JOHN  DAT  PBOJECT. 

The  lands  considered  in  the  irrigation  development  proposed  by 
this  project  lie  along  the  south  side  of  Columbia  River  between  the 
John  Day  River  on  the  west  and  the  Umatilla  River  on  the  east. 

The  irrigable  area  proposed  by  the  project  is  122,000  acres.  Stor- 
age of  112,000  acre-feet  is  provided  on  the  upper  John  Day  River 
at  Dayville,  and  of  133,000  acre-feet  at  what  is  known  as  Carty 
Reservoir  site,  about  25  miles  east  of  John  Day  River  in  the  upper 
edge  of  the  irritable  area.  Dayville  Reservoir  dam  site  is  in  a  very 
narrow  gorge,  but  60  feet  wide  at  the  bottom  and  but  little  over 
200  feet  wide  at  the  spillway  crt»3t,  115  feet  above  low  water.    Carty 
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Reservoir  will  be  formed  by  two  comparatively  low  but  long  earthen 
dams. 

The  estimated  cost  per  acre  of  the  project,  exclusive  of  interest,  is 
$125.  The  most  interesting  feature  of  the  project,  and  the  most 
expensive,  is  the  feed  canal  from  the  point  of  diversion  in  John  Day 
Canyon  to  the  point  where  it  leaves  the  canyon  and  turns  east  to  the 
irrigable  lands.  The  cost  of  this  feature  is  estimated  to  be  nearly 
40  per  cent  of  that  of  the  entire  project. 

It  is  estimated  that  nearly  $8,000,000  will  have  to  be  expended 
before  the  first  unit  of  11,500  acres  can  be  irrigated. 

Investigations  were  made  for  several  alternative  features,  includ- 
ing one  for  transmission  of  power  from  Benham  Falls.  Deschutes 
project,  and  pumping  to  the  project  from  Columbia  River.  The 
estimates  show  all  these  to  cost  somewhat  m(M*e  than  the  estimated 
cost  for  the  project  proper.  There  are  no  practicable  power  possi- 
bilities in  connection  with  the  project. 

XALHETJB  PBO JBCT. 

Extensive  investigations  were  made  of  this  project  by  the  Becla- 
mation  Service  in  1903  and  1904  in  connection  with  the  Owyhee 
project.  (See  third  annual  report,  pp.  102,  103;  fourth  annual  re- 
port, pp.  301-304;  and  fifth  annual  report,  pp.  253,  254.)  In  1909 
a  furtiier  investigation  and  study  of  the  project  was  made  by  the 
service.  This  is  referred  to  in  the  eighth  annual  report,  pages  160 
and  161.  In  these  earlier  investigations  by  the  service  extensive 
diamond  drill  borings  were  made  on  Owyhee  River  and  on  Malheur 
Eiver  below  the  junction  of  the  North  Fork.  Topographic  surveys 
were  made  of  all  reservoir  sites  and  of  the  irrigable  areas.  Little 
field  investigations  therefore  remained  to  be  done  for  further  con- 
sideration of  the  project. 

At  the  time  of  the  early  investigations  there  was  no  railroad  up 
Malheur  Valley,  and  largely  for  this  reason  storage  investigations 
on  Malheur  Kiver  were  confined  to  the  main  river.  Stream  measure- 
ment data  obtained  since  that  time  show  that  probably  55  per  cent 
of  the  run-off  of  Malheur  River  is  from  what  is  generally  referred 
to  as  the  Middle  Fork.  On  this  fork,  about  3  miles  above  the  mouth 
of  the  South  Fork,  there  existe  an  excellent  dam  site  for  what  is  re- 
ferred to  as  Warm  Springs  Reservoir  site.  Diamond  drill  borings  at 
this  site  made  under  the  present  investigations  developed  good  foun- 
dation for  a  masonry  dam  at  from  7  to  11  feet  below  the  surface  of 
the  river. 

Since  the  earlier  investigations  considerable  areas  along  Snake 
River  have  been  supplied  with  water  by  electric  pumping  from  that 
stream.  A  revision  of  the  project,  therefore,  to  adapt  it  to  the  new 
conditions,  was  advisable. 

The  general  plan  of  the  project  how  proposed  is  storage  of  water 
at  Warm  Springs  Reservoir  site  and  the  irrigation  of  approximately 
40^000  acres  of  land  in  Malheur  Valley  only. 

The  estimated  cost  of  the  reservoir  with  159,000  acre-feet  ca- 
pacity, raising  the  water  84.5  feet,  is  approximately  $390,000,  or  $2.45 
per  acre-foot  capacity.  The  estimated  cost  per  acre-foot  of  mean 
yearly  storage  supply  required,  measured  at  the  several  river  diver- 
sions of  the  valley,  is  a  little  less  than  $4.  ^  . 
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Plans  and  estimates  provide  for  extensive  drainage,  tlie  estimated 
cost  of  which  is  approximately  $335,000;  the  average  cost  to  ap- 
proximately half  the  project  is  about  $17  per  acre.  The  total  esti- 
mated cost  of  the  entire  project,  including  drainage,  is  $1,438,000,  an 
average  cost  of  approximately  $37  per  acre. 

No  electric  power  development  is  practicable  in  connection  with 
this  project. 

OCHOCO  FBOJECT. 

This  project  proposes  the  irrigation  of  some  15,000  acres  of  land 
north  of  Crooked  River,  a  tributary  of  the  Deschutes  River,  in  the 
vicinity  of  Prineville.  In  the  reconnoissance  investigations  of  proj- 
ects in  central  Oregon,  referred  to  in  the  eighth  annual  report,  page 
160,  it  was  proposed  to  serve  the  lands  of  this  project,  or  part  of 
them,  by  storage  at  what  is  known  as  the  Post  Reservoir  site  on  upper 
Crooked  River  at  the  mouth  of  North  Fork.  It  was  proposed  as 
the  principal  feature  of  this  Crooked  River  storage  to  supply  what 
has  been  referred  to  as  the  north  unit  of  the  Deschutes  project.  The  in- 
vestigation of  possible  development  from  Crooked  River  was  there- 
fore made  as  an  essential  part  of  the  Ochoco  project  investigations 
and  is  included  in  the  published  report  with  the  Ochoco  project. 

It  was  found  more  economical  to  serve  the  lands  of  the  north  unit 
of  Deschutes  project  by  Deschutes  River  water  and  the  Ochoco  proj- 
ect from  Ochoco  Creek,  with  storage  about  6  miles  above  Prineville. 

The  Ochoco  Reservoir  will  have  a  storage  capacity  of  40,000  acre- 
feet,  with  crest  of  spillway  113  feet  above  low  water. 

The  estimated  cost  of  the  project,  without  interest,  is  $51.30  per 
acre.  The  estimated  cost  of  serving  the  same  lands  from  Crooked 
River,  in  connection  with  lands  of  the  north  unit  of  Deschutes  proj- 
ect, is  $83  per  acre. 

The  mean  run-off  of  Crooked  River  at  Post  Reservoir  site  is  ap- 
proximately 215,000  acre-feet.  A  dam  raising  the  water  131  feet 
would  provide  a  storage  capacitv  of  260,000  acre-feet,  at  an  esti- 
mated cost  of  $877,000,  or  a  little  less  than  $3.40  per  acre-foot  of 
capacity. 

This  comparatively  cheap  storage  suggested  the  possibility  of 
its  use  to  supplement  low-water  periods  of  lower  Deschutes  River 
for  various  power-development  projects  on  lower  Deschutes  River, 
as  they  would  be  affected  by  the  construction  of  the  Deschutes 
irrigation  project  proposed. 

Investigations  of  Deschutes  River  power  possibilities  have  been 
made  by  the  United  States  Geological  Survey,  the  results  of  which 
appear  in  Water-Supply  Paper  344.  A  study  of  the  economic  ap- 
plicability of  Crooked  Kiver  storage  to  such  power  developments 
shows  that  it  will  not  be  economical  until  a  total  head  of  approxi- 
mately 200  feet  has  been  developed  on  lower  Deschutes  River,  with 
the  assumption  of  a  possible  modified  flow  of  approximately  4,000 
second- feet  minimum  below  the  mouth  of  "White  River. 

It  is  concluded  in  the  report  that  the  cost  of  the  project  can  prob- 
ably be  borne  by  the  land  if  interest  charges  on  capital  necessary  for 
construction  do  not  exceed  3  to  4  per  cent. 
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OWYHBE  PBOJECT. 

Investigations  for  this  project  were  made  in  connection  with  the 
Malheur  project.  It  is  referred  to  at  some  length  in  the  fourth  annual 
report,  pages  303  and  304,  and  in  subsequent  reports  with  the  Mal- 
heur project. 

Extensive  surveys  and  dam-site  investigations  for  this  project 
were  made  in  1904  and  1905.  Since  these  investigations  much  of  the 
irrigable  area  considered  at  that  time  has  been  served  by  electric 
power  pumping  from  Snake  River.  A  revision  of  the  plans  and  re- 
sulting estimates  of  cost  was  therefore  desirable.  Verv  extensive 
survejrs  and  investigations  of  dam  sites  were  made  in  these  earlier 
investigations,  and  comparatively  little  field  work  has  therefore  been 
necessary  in  tne  present  investigations. 

The  Owyhee  River,  which  has  a  greater  run-off  than  the  Malheur 
River,  has  been  considered  at  various  times  as  a  source  of  supply  for 
the  greater  part  of  the  lands  of  the  Malheur  project.  The  rugged 
canyon  of  tne  Owyhee  River,  which  extends  nearly  to  its  mouth, 
maKes  impracticable  the  high  diversion  necessary  to  cover  more  than 
a  comparatively  small  area  near  the  Owyhee  River. 

The  development  now  proposed  is  the  irrigation  of  about  18,000 
acres  of  land  lying  on  both  sides  of  Owyhee  Kiver  in  the  vicinity  of 
Mitchell  Butte  and,  in  addition,  the  inclusion  of  possibly  5,000  acres 
now  served  by  one  of  the  higher  lift  pumping  projects  from  Snake 
River. 

Storage  for  the  project  is  to  be  provided  at  Duncan  Ferir  Reser- 
voir site,  on  Owyhee  River,  by  a  dam  just  below  the  mouth  oi  Jordan 
Creek.  A  diversion  dam  to  raise  the  water  about  66  feet  is  required. 
In  order  to  reach  some  of  the  higher  lands  and  avoid  the  high  and 
expensive  diversion  which  would  be  required  to  serve  them  by  gravity, 
a  drop  is  proposed  from  the  main  canal  at  Mitchell  Butte  to  lower 
lands  and  this  drop  used  to  serve  the  higher  lands  by  direct-con- 
nected turbine  and  pump.  Water  will  be  carried  to  the  south  side  of 
Owyhee  River  from  main  canal  by  inverted  siphon. 

Duncan  Ferry  Reservoir  will  have  a  capacity  of  100,000  acre-feet 
with  spillway  crest  of  dam  72  feet  above  low  water.  Estimates 
include  capitalization  of  maintenance  and  operation  of  pumping 
plants  and  inverted  siphon.  The  estimated  costs  per  acre  vary  from 
$50.50  to  $68.13. 

Construction  of  the  Owyhee  diversion  dam  will  provide  a  head  of 
about  66  feet  which  it  will  be  possible  to  utilize  for  the  development 
of  electrical  power.  Additional  storage  capacity  at  Duncan  Ferry 
reservoir  site  would  be  comparatively  cheap.  The  normal  period 
of  high  water  in  Owyhee  River  is,  however,  very  short,  and  the  storage 
necessary  to  furnish  a  supply  for  power  during  the  long  low-water 
period,  extended  as  it  will  oe  with  development  of  the  irrigation  proj- 
ect, makes  the  estimated  cost  of  electric  power  development  $120  or 
more  per  horsepower  for  the  cheapest  development,  probably  about 
1,000  horsepower. 

Report  on  this  project  has  been  published  in  connection  with  that 
for  the  Malheur  project  as  "Malheur  and  Owyhee  projects.'' 
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BOOT7E  BIVEB  VALLEY  FBOJECT. 

In  the  earlier  investigations  in  Oregon  hj  the  Beclamation  Service 
no  consideration  had  been  given  to  possible  projects  west  of  the 
Cascade  Mountains.  That  part  of  this  area  west  of  the  Coast  Kange, 
and  also  a  considerable  part  of  the  west  side  of  the  Cascade  Kange 
itself,  has  a  very  high  annual  precipitation^  reaching  in  places  100 
inches  or  more.  The  normal  annual  precipitation  of  the  valleys 
between  the  mountains  ranges  from  a  little  over  40  inches  in  the 
vicinity  of  Portland  to  less  than  20  inches  in  Rogue  River  Valley, 
and  during  the  growing  ^ason,  even  in  Willamette  Valley,  the 
precipitation  is  less  than  8  inches  per  annum.  Irrigation  is  therefore 
almost  as  essential  to  the  best  agricultural  development  in  this  region 
as  in  the  region  east  of  the  mountains. 

Rogue  River  Valley,  the  name  generally  applied  to  that  portion  of 
Rogue  River  Basin  about  Medford  and  extending  from  Ashland  in 
the  south  to  Tolo  in  the  north,  has  developed  a  high  grade  of  apple 
and  pear  orchards.  Occasional  years  of  low  precipitation  with  more 
than  ordinarily  dry  summers  had  brought  about  the  irrigation  of  a 
few  orchards  by  pumping  10  years  or  more  ago.  The  results  from 
these  small  developments  showed  the  value  of  an  irrigation  supply, 
and  about  that  time  the  development  of  a  project  by  private  capital, 
the  Rogue  River  Valley  Canal  Co.,  to  supply  a  part  of  the  valley  hj 
storage  in  Fish  Lake,  was  taken  up.  As  in  the  case  of  so  many  proj- 
ects of  this  character,  however  meritorious  in  the  conception,  accept- 
ance by  the  landowners  has  been  slow. 

In  addition  to  the  project  already  referred  to  a  number  of  alter- 
native'or  additional  water  supplies  have  been  proposed  from  time 
to  time,  and  in  order  that  the  entire  atuation  might  be  considered 
and  discussed  by  unprejudiced  engineers,  the  Stat-e  engineer  was 
requested  by  the  water  users'  association,  with  the  approval  of  the 
Rogue  River  Valley  Canal  Co.,  to  include  investigation  of  water 
supplies  for  Rogue  River  Valley  as  one  of  the  Oregon  cooperative 
work  projects. 

After  obtaining  assignment  of  xjertain  undeveloped  water-right 
claims  the  investigations  were  taken  up.  The  project  can  not  be  fully 
described  here,  but  published  reports  of  the  project  are  available.  In 
brief,  the  project  includes  development  of  the  water  supply  approxi- 
mately as  proposed  by  the  Rogue  River  Valley  Canal  Co.  for  that 
part  of  the  valley  referred  to  as  the  Medford  division,  and  the  de- 
velopment of  supply  for  the  Ashland  division  by  storage  in  one  or 
more  of  Buck  Lake,  Hyatt  Prairie,  and  Beaver  CJreek  reservoir  sites, 
with  an  alternative  of  development  of  supply  from  streams  on  the 
north  and  west  sides  of  Ashland  Butte.  The  estimated  costs  of  the 
various  supplies  and  alternatives  considered  vary  from  $40  per  acre 
to  $75  per  acre,  exclusive  of  interest  charges. 

There  are  now  two  hydroelectric  power  plants  on  Roffue  River  in 
this  vicinity.  No  further  power  development  appeared  practicable 
nor  seemed  desirable  in  connection  with  irrigation  possibilities  in- 
vestigated. 

The  maximum  storages  considered  at  the  various  reservoir  sites 
are: 

Fish  Lake,  20,000  acre-feet,  with  60-foot  dam. 

Digitized  by  VjOOQIC 


534      FIFTEENTH  ANNUAL  REPOBT  OF  EEOLAMATION  SERVICE. 

Four  Mile  Lake,  15,500  acre-feet,  with  20-foot  dam. 
Buck  Lake,  30,000  acre- feet,  with  23-foot  dam. 
Beaver  Creek,  46,000  acre-feet,  with  75-foot  dam. 
Hyatt  Prairie,  20,000  acre-feet,  with  47-foot  dam. 

SILVEB  CREEK  PBOJECT. 

Investigations  of  this  project  were  made  by  the  Reclamation  Serv- 
ice in  1903  and  1904.  (See  third  annual  report,  pp.  471,  472.)  The 
project  is  within  the  Great  Basin.  Silver  Creek  is  a  tributary  of 
Harney  Lake,  which  in  turn  receives  the  overflow  from  Malheur 
Lake  of  Harney  Valley.  Harney  Lake  has  no  outlet.  There  is  a 
considerable  area  of  attractive  irngable  land  under  the  project.  The 
reservoir  site  considered  is  also  comparatively  economical.  No  rec- 
ords of  discharge  of  Silver  Creek  were  available  prior  to  the  inves- 
tigation. Subsequent  records  have  shown  the  discharge  to  be  very 
erratic  and  that  there  are  seasons  when  the  total  run-off  is  diverted 
to  the  lands  now  cultivated.  For  this  reason  no  further  considera- 
tion was  given  the  project  until  recently.  Kailroad  construction  into 
the  valley  now  makes  it  possible  to  consider  construction  for  hold- 
over storage.  The  surveys  and  earlier  investigations  have  therefore 
been  reviewed,  and  revised  estimates  and  report  prepared.  The  re- 
port is  published  in  connection  with  that  for  Harney  project  as 
"  Harney  and  Silver  Creek  projects." 

In  the  report  now  made  there  has  been  included  consideration  of 
development  and  use  of  water  supply  from  Warm  Springs,  in  the 
lower  end  of  Silver  Creek  Valley,  irom  which  there  is  available  an 
unappropriated  supply  of  probably  15,000  acre-feet,  which  may  be 
used  for  new  development  through  pumping  and  storage.  The  use 
of  Silver  Lake  for  storage  of  this  water  and  also  its  possible  use  in 
connection  with  storage  from  Silver  Creek  itself  have  also  been  con- 
sidered in  this  report.  Silver  Creek  Reservoir  as  proposed  will  have 
a  capacity  of  40,000  acre-feet  with  a  dam  raising  the  water  72  feet. 
The  estimated  cost  of  this  storage  is  $400,000. 

It  is  proposed  to  irrigate  alx>ut  12,000  acres  of  the  best  land  in 
Silver  Creek  Valley  not  now  irrigated,  in  addition  to  providing 
storage  for  a  higher  development  of  the  lands  assumed  to  have  more 
or  less  of  a  water  right,  not  to  exceed  12,000  acres.  Five  dollars  per 
acre  is  provided  in  the  estimate  for  drainage  of  lands  now  irrigated. 
It  is  assumed  this  will  provide  for  the  most  urgent  needs  in  connec- 
tion with  the  proposed  higher  development  of  these  lands  with  a 
stored  supply.  The  estimated  cost  for  storage  and  distribution  to 
new  lands  is  $30  per  acre,  and  to  lands  having  prior  water  rights  $20 
per  acre,  including  $5  per  acre  for  drainage. 

No  power  development  is  practicable  in  connection  with  this  proj- 
ect, though  cheap  power,  if  it  could  be  obtained,  would  very  much 
simplify  the  development  proposed  for  the  lower  valley,  where  low- 
lift  pumping  from  Warm  Sprmgs  to  Silver  Lake  is  proposed. 

It  is  concluded  in  the  report  that  the  project  is  feasible  provided 
a  reasonable  agreement  can  be  entered  into  with  prior  water-right 
claimants  covering  supplies  for  new  lands,  that  the  lands  of  the 
proposed  project  not  now  irrigated  be  largely  developed  by  drv  farm- 
ing prior  to  the  completion  of  the  project,  and  that  money  for  con- 
struction be  secured  at  a  low  rate  of  interest,  not  greater  than  6  per 
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cent,  with  no  payment  of  principal  of  construction  cost  during  the 
first  few  years  after  construction  and  with  at  least  20  years  in  which 
to  complete  payments. 

SILVSB  LAKE  FBOJECT. 

Investigations  for  this  project  were  first  made  by  the  Beclamation 
Service  in  1904.  (See  third  annual  report,  pp.  474,  476,  and  fourth 
annual  report,  p.  306.)  Further  reconnoissance  examination  of  this 
project  was  made  in  1908.    (See  eighth  annual  report,  p.  160.) 

Silver  Lake  and  its  drainage  area  are  within  the  Great  Basin. 
The  town  of  Silverlake  is  on  Silver  Creek,  the  main  tributary  of 
Silver  Lake,  about  6  miles  east  of  the  lake.  The  general  elevation 
of  the  region  above  sea  level  is  4,500  feet.  The  mean  precipitation 
at  Silverlake  over  a  period  of  27  years  is  a  little  less  than  11  inches. 
Although  the  growing  season  is  short,  this  is  insufficient  for  crops  ex- 
cept where  water  is  near  the  surface,  especiaUjr  as  comparatively 
little  of  the  precipitation  occurs  during  the  growing  season. 

Silver  Lake  has  no  outlet  except  in  years  of  unjusually  high  run- 
off, when  the  excess  water  discharges  north  into  Thome  Lake  and 
Christmas  Lake  Valley,  low  portions  of  what  was  once  a  prehistoric 
lake  of  probably  the  same  geologic  age  as  Lakes  Bonneville  and 
Lahontan.  The  water  of  Suver  Lake  itself  is  entirely  fresh,  and 
it  is  this  fact,  together  with  the  area  of  low  lands  to  the  north,  that 
induced  the  original  investigations  for  this  project. 

As  the  investigations  have  continued  from  time  to  time  and  a 
better  knowledge  has  been  obtained  of  the  nm-off  of  Silver  Creek 
and  tributaries,  other  irrigable  areas  and  other  storage  sites  have 
appeared  more  desirable.  There  had  also  been  considered  in  the 
earlier  investigations  the  possibility  of  diverting  water  from  Sycan 
Marsh  of  Klamath  drainage  basm  across  a  low  divide  into  the 
Silver  Lake  Basin.    (See  fourth  annual  report,  p.  306.) 

This  was  therefore  taken  up  in  the  recent  cooperative  work  in- 
vestigation, and  careful  surveys  made  of  Sycan  diversion  possibilities 
and  storage  sites. 

The  project  now  proposed  is  the  diversion  of  a  maximum  of  be- 
tween 500  and  600  second-feet  from  Sycan  Marsh  streams  during 
the  nonirrigating  season  across  the  low  divide  to  Thompson  Valley 
Reservoir  on  upper  Silver  Creek,  the  storage  of  this  water  together 
with  upper  Silver  Creek  run-on  during  nonirrigating  period,  and 
the  use  of  these  waters  to  regulate  and  complete  the  suppnr  for  about 
8,000  acres  now  irrigated,  to  supply  about  16,000  acres  of  new  lands 
in  the  vicinity  of  the  town  of  Silverlake  and  32,000  acres  in  the 
vicinity  of  Fort  Rock;  and  the  possible  development  of  summer 

{)ower  on  Silver  Creek  for  use  in  pumping  to  reclaim  part  of  Silver 
jake  bed,  for  pumping  from  ground  water  to  supply  additional 
lands  in  Fort  Kock  Vallev,  and  for  pumping  from  Ana  River 
Springs  for  the  irrigation  of  possibly  20,000  acres  of  land  in  Summer 
Lake  Valley.  This  latter  feature  has  been  considered  in  earlier  in- 
vestigations in  connection  with  Chewaucan  project,  now  being  de- 
veloped by  private  capital  under  the  Carey  Act.  (See  third  annual 
report,  pp.  473,  474,  and  subsequent  reports.) 

Two  embankments  will  be  required  for  Thompson  Valley  Reser- 
voir; the  main  one  will  be  about  56  feet  high,  raising  the  water 

Digitized  by  VjOOQIC 


586      FIFTEENTH  ANNUAL  BEPOBT  OF  BEOLAMATION  SEBYIOE. 

approxiinately  49  feet  to  sj^illway  crest;  the  smaller  embankment 
will  be  about  86  feet  high,  with  top  7  feet  above  spillway  crest.  The 
storage  capacity  provided  by  Thompson  Valley  Reservoir  is  66,500 
acre-feet.  The  estimated  cost  of  this  storage,  including  lands,  is 
$177,725,  or  $2.67  per  acre-foot  of  capacity.  The  net  mean  amount 
of  storage  supply  available  is  estimated  to  be  a  little  over  48,000 
acre- feet ;  the  cost,  therefore,  of  net  storage  supply  available  is  $3.70 
per  acre-foot. 

The  average  estimated  cost  per  acre  of  new  lands  under  the  proiect 
is  $28.45,  exclusive  of  the  estimated  8,000  acres  having  incomplete 
water  rights,  the  storage  and  regulation  of  natural  flow  for  which 
are  estimated  to  cost  $2  per  acre. 

Other  alternatives  are  discussed  at  length  in  the  published  report. 

The  possibility  of  supplying  the  lands  of  Fort  Rock  and  Christmas 
Lake  Valleys  from  Odell  and  Crescent  Lakes  in  the  headwaters  of 
Deschutes  River  was  considered  by  the  Reclamation  Service  in  the 
earlier  investigations.  (See  Odell  and  Crescent  Lakes  project,  third 
annual  report,  pp.  475,  476.)     This  project  is  now  considered  im- 

Eracticable,  and  moreover  the  waters  of  Deschutes  River  Basin  can 
e  used  to  oetter  advantage  on  features  of  Deschutes  project. 

WABNEB  VALLEY  PROJECT. 

The  remoteness  of  Warner  Valley  from  railroad  transportation 
made  it  appear  undesirable  to  expend  money  in  investigations  in 
this  region  during  the  earlier  investigations  of  the  Reclamation 
Service.  The  only  reference  to  it  is  in  the  second  annual  report, 
page  438.  Since  that  time  the  railroad  has  been  constructed  to  Lake- 
view,  in  Goose  Lake  Valley,  about  30  miles  across  the  intervening 
mountain  ridge  from  Warner  Valley,  and  surveys  for  railway  loca- 
tion through  Warner  Valley  and  Surprise  Valley,  Cal.,  have  been 
made.  Warner  Valley  is  within  the  Great  Basin,  near  the  State  line, 
in  south-central  Oregon.  A  chain  of  lakes  occxipies  the  bottom  or 
the  valley.  By  far  the  larger  part  of  the  run-on  into  the  vaUey  is 
in  the  southern  end,  and  the  water  surface  of  the  lakes  at  this  end 
is  ordinarily  some  10  feet  higher  than  that  of  the  lowest  lake  at 
the  north  end.  With  the  exception  of  this  latter  lake,  and  perhaps 
the  adjoining  lakes,  the  waters  of  these  lakes  are  fresh. 

Various  plans  have  been  considered  by  the  Warner  Lake  Irriga- 
tion Co.,  a  Carey  Act  company,  for  reclaiming  the  lands  of  the 
valley.  A  large  amount  of  money  has  been  spent  in  surveys,  but  up 
to  the  summer  of  1915  they  had  been  unsujjcessful  in  promoting  the 
project,  and  it  was  proposed  by  the  company  to  turn  over  the  avail- 
able data  to  the  Reclamation  Service  for  use  in  further  investigations 
and  report.  Withdrawals  of  public  land  and  water  have  been  made 
for  the  protection  of  the  investment  by  the  United  States  and  the 
State,  and  further  investigations  have  been  made,  a  report  on  which 
has  been  published. 

Two  lines  of  development  are  naturally  suggested — one,  the  recla- 
mation of  lands  in  the  north  end  of  the  valley  by  development  of 
power  on  Deep  Creek,  the  main  stream  entering  the  valley,  and  pump- 
ing to  higher  lands  of  the  northern  portion  of  the  valley ;  the  other, 
the  reclamation  of  the  swamp  lands  of  south  Warner  Valley  by 
drainage  and  pumping  by  the  same  power,  with  incidental  pumping 
for  irrigation.  ^  . 
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In  the  recent  investigations  a  soil  survey  of  the  valley  indicated  in 
general  that  lands  of  north  Warner  Valley  reclaimed  would  not  be 
so  valuable  as  south  Warner.  The  project  as  now  proposed  is,  there- 
fore, the  drainage  of  approximately  46,000  acres  of  swamp  land  in 
the  valley,  the  irrigation  of  83.000  acres  of  these  lands  in  south 
Warner  Valley  by  gravity  canals,  and  pumping  to  irrigate  27,000 
acres  in  north  Warner  Valley. 

Deep  Creek  has  excellent  power  development  sites  in  its  lower 
courses,  and  an  exceptionally  economical  reservoir  site  at  Big  Valley, 
some  15  miles  above  its  mouth.  It  is  proposed  to  develop  aTOut  2,000 
electrical  horsepower  on  this  stream  for  operating  dredges  during 
construction  and  to  furnish  permanent  power  to  four  pumping  plante 
in  north  Warner  Valley  on  completion  of  the  project. 

There  are  evidences  of  extreme  run-off  into  the  valley  whidi  an- 
nually inundates  a  portion  of  south  Warner  Valley  proposed  in  the 
present  project  to  be  reclaimed.  It  is  planned  to  take  care  of  such 
excess  run-off  by  the  storage  at  Big  Valley  on  Deep  Creek  referred 
to,  and  in  Coleman  Valley,  which  is  virtually  a  south  extension  of 
Warner  Valley,  receiving  little  or  no  run-off  and^  being  lower  than 
the  lands  of  south  Warner  proposed  to  be  reclaimed  oy  drainage. 
The  storage  capacity  of  Coleman  Valley  without  embankment  and 
without  pumping  is  approximately  60,000  acre- feet.  The  mean  an- 
nual discharge  available  at  Big  Valley  reservoir  site  is  probablj 
50,000  acre-:roet.  Following  is  a  tabulation  of  capacities  of  this 
reservoir  site: 


D«pth  (feet). 

ArMt 

(acns). 

(acr»-fM^. 

I>«ptli  ((9et). 

Ana 
(seres). 

(SSSJT, 

10 

80 
1,220 
2,440 

2,  goo 

3,200 

400 
3,400 
13,000 
26,500 
41,700 

35 

3,300 
3,520 
3,750 
3840 

68,100 

15 

40 

75,300 

20 

45 

03,-500 

25 

50 

112,400 

30 

Storage  capacity  for  100,000  acre-feet  is  provided  in  the  plans  and 
estimates  at  this  site. 

The  estimated  cost  of  this  development  is  $1,726,000,  or  a  little  less 
than  $29  per  acre.  The  elevation  of  the  project  above  sea  level  is 
approximately  4,500  feet.  Notwithstanding  this  high  altitude,  how- 
ever, portions  of  the  valley  now  ctow  fruit  successfully,  with  only 
occasional  failure.  It  is  concluded  in  the  report  that  the  mean 
water  supply  for  irrigation  in  the  valley  is  something  less  than 
200,000  acre-feet,  that  the  minimum  run-off  may  be  less  than  half 
this  amount,  and  that  the  extreme  maximum  may  be  possibly  two  or 
three  timeathis  amount;  and  it  is  recommended  that  the  project  be 
regarded  as  a  feasible  project  whenever  the  owners  of  the  lands  under 
it  indicate  a  desire  to  have  development  undertaken  and  when  rail- 
way transportation  into  the  valley  can  be  assured. 

WHITE  BIVEB  PBOJECT. 

White  River,  a  tributary  of  lower  Deschutes  River,  has  its  source 
in  one  of  the  glaciers  of  Mount  Hood.  It  derives  its  name  from  the 
fine  particles  of  whitish  sediment  carried  (probably  lava  ash)  from 
the  glacier  or  somewhere  in  its  course.  ^ 
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No  early  investigations  of  this  project  have  been  made  by  tlie 
Keclamation  Service,  and  the  present  investigations  consist  of  a  per- 
sonal reconnoissance  only  by  C.  E.  A.  Bennett  The  report  is  based 
on  this  reconnoissance,  together  with  whatever  other  information 
could  be  obtained,  including  Deschutes  River  power  survey  by  the 
United  States  Geological  Survey.  (See  Water-Supply  Paper  344.) 
White  River  drainage  basin  has  an  area  of  about  350  square  miles, 
generally  forested  in  the  upper  regions.  Run-off  records  are  avail- 
able for  but  four  years.  They  show  a  mean  annual  run-off  of  about 
234,000  acre- feet.  The  annual  precipitation  over  the  irrigable  area 
is  about  14  inches,  with  about  3^  inches  during  the  irrigating  period. 

The  project  proposes  diversion  from  White  River  to  lands  near 
its  mouth,  supplemented  by  storage  in  Clear  Lake,  with  additional 
diversions  on  the  north  side  from  three  minor  tributaries.  The  gross 
irrigable  area  under  the  project  is  approximately  80,000  acres,  with 
net  irrigable  area  estimated  at  40,000  acres.  Storage  capacity  of 
18,000  acre-feet  is  proposed  at  Clear  Lake. 

There  is  a  hydroelectric  power  plant  on  White  River  below  the 

Proposed  diversion  which  will  have  to  be  taken  over  for  the  full 
evelopment  of  the  irrigation  project.  The  estimated  cost  of  irri- 
gating 36,000  acres  is  $36  per  acre,  including  purchase  of  this  power 
plant. 

A  small  amount  of  work  has  been  done  on  a  project  diverting  from 
White  River  by  the  Wapinitia  Irrigation  Co.  In  the  development 
of  a  project  it  will  be  necessary  to  consider  the  water-right  claims  by 
this  company. 

The  conclusions  reached  in  the  report  are  that  the  project  as  out- 
lined will  become  attractive  only  with  the  growth  of  a  demand  for 
irrigation  sufficient  to  make  economically  desirable  the  absorption 
of  all  other  claims  to  the  available  water  supply. 

Report  on  this  project  is  published  in  connection  with  that  of 
Warner  Valley  project. 

WILLAMETTE  VALLEY  INVESTIGATIONS. 

Until  comparatively  recently  irrigation  in  the  Willamette  Valley 
has  not  been  considered  by  the  landowners.  Within  the  last  few 
years,  however,  many  individual  farmers  have  irrigated  by  means  of 
pumping  or  diversion  from  small  streams,  and  the  value  of  irriga- 
tion even  in  Willamette  Valley  has  thereby  become  known. 

No  investigations  had  heretofore  been  made  by  the  Reclamation 
Service  in  Willamette  Valley,  but  in  connection  with  the  cooperative 
work  it  appeared  desirable  to  develop  if  possible  the  outline  of  a 
project  for  future  consideration.  To  this  end  Mr.  D.  S.  Hays  spent 
a  large  part  of  the  season  of  1915  making  reconnoissance  for  possible 
projects. 

Power  development  at  Willamette  Falls,  Oregon  City,  has  in- 
creased until  at  this  time  all  of  the  minimum  flow  of  tVillamette 
River  is  utilized.  Any  extensive  irrigation  development  in  the  val- 
ley above  will  therefore  require  either  adjustment  with  the  power 
companies  at  Oregon  City  or  storage  to  supply  that  part  of  the 
water  required  for  irrigation  during  the  period  of  low  discharge 
at  Willamette  Falls.    The  reconnoissance  therefore  included  inves- 
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tigations  of  storage  possibilities  on  all  of  the  principal  streams  tribu- 
tary to  Willamette  Kiver. 

The  investigations  included,  also,  the  possibility  of  ^ound  water 
supply  for  pumping,  and  the  report  includes  tabulations  of  data 
relating  to  pumping  from  wells.  Reference  is  made  in  the  report 
to  power  development  possibilities  on  the  North  Fork  of  Santiam 
River  with  storage  at  Marion  Lake,  on  the  upper  reaches  of  Mc- 
Kenzie  River,  including  the  two  existing  and  proposed  power  plants, 
and  on  Middle  Fork  of  Willamette  River  with  storage  at  Waldo 
Lake. 

Some  construction  work  was  done  at  Waldo  Lake  by  the  Waldo 
Lake  Irrigation  &  Power  Co.  some  years  agOj  but  they  appear  to 
have  been  unable  to  further  finance  the  enterprise. 

It  is  estimated  in  the  report  that  a  run-off  of  probably  185,000 
acre- feet  can  be  made  available  for  storage  in  this  lake,  and  that  this 
supply  alone,  if  used  for  irrigation  and  transmitted  to  the  lands 
under  assumptions  made  as  to  loss  and  necessary  duty,  would  be 
sufficient  to  irrigate  more  than  100,000  acres  in  Willamette  VallOT. 

Drainage  is  found  to  be  of  probably  more  importance  to  most  oi  the 
valley  than  irrigation,  and  must  precede  it. 

It  IS  concluded  in  the  report  that  lands  of  the  valley,  with  drainage 
and  irrigation,  can  be  made  in  jgeneral  probably  to  double  their 
jrield  in  years  of  ordinary  precipitation;  wiat  the  cost  of  diversion 
canal  construction,  without  storage,  for  the  areas  proposed,  will  be 
less  than  the  increased  value  of  the  land  resulting  therefrom;  and 
that  storage  can  be  developed  at  Waldo  Lake  alone  at  a  cost  of  prob- 
ably less  than  $5  per  acre,  sufficient  to  permit  the  irrigation  of  all 
the  areas  proposed  in  the  report,  without  interference  with  the  power 
supply  at  Oregon  City. 

It  is  also  concluded  in  the  report  that  it  is  inadvisable  to  under- 
take to  promote  comprehensive  irrigation  projects  in  Willamette 
Valley  at  this  time,  or  until  small  projects  have  made  clear  to 
everybody  the  value  of  drainage  and  irrigation. 

A  report  on  Willamette  Valley  investigations  is  published  in  con- 
nection with  that  of  Rogue  River  Valley  project. 

COLTTMBIA  BIVEB  COOPERATION,  COLUMBIA  BIVEB  POWEB 

PBOJECT. 

This  project  proposes  the  development  of  hydroelectric  power  at 
Celilo  Falls  on  Columbia  River.  Because  of  the  interest  which  the 
Reclamation  Service  might  have  in  it  through  use  of  cheap  power 
for  pumping  for  irrigation,  funds  for  the  investigation  equal  in 
amount  to  the  appropriation  by  the  State  were  allotted  from  the 
reclamation  fund. 

Attention  was  directed  to  the  possibilities  of  developing  large 
water  powers  on  Columbia  River  near  The  Dalles,  Oreg.,  by  a  sup- 
plement to  the  fourth  biennial  report  of  John  H.  Lewis.  State  engi- 
neer of  Oregon,  entitled  "  The  Columbia  Power  Project,"  being  Bul- 
letin No.  3,  dated  January  11,  1913. 

This  report,  addressed  to  Hon.  Oswald  West,  governor  of  Oregon, 
recommended  that  money  be  appropriated  by  the  legislature  for  a 
thorough  investigation  of  one  or  more  specific  projects,  to  the  end 
that  a  comprehensive  water  power  policy  might  be  framed. 
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The  State  legislature,  by  act  of  March  4,  1913  (ch.  374,  General 
Laws  of  Oregon,  1913),  appropriated  the  sum  of  $15,000  for  this 
purpose.  The  fund  was  placed  in  the  hands  of  an  investigating 
committee,  consisting  of  L  N.  Day  and  J.  C.  Smith,  of  the  State 
senate;  J.  D.  Abbott  and  Vernon  A.  Forbes,  of  the  house;  and  John 
H.  Lewis,  State  engineer. 

By  provision  of  this  act  the  committee  was  given  authority  to  enter 
into  a  contract  with  the  State  of  Washington  or  the  Federal  Govern- 
ment, or  both,  for  the  general  conduct  of  the  investigation.  Subse- 
quently, on  invitation  of  the  committee,  the  Secretary  of  the  Interior 
allotted  from  the  reclamation  fund  an  equal  amount,  $16,000,  for  the 
investigation,  under  a  cooperative  agreement  which  was  executed 
imder  date  of  December  12, 1913,  by  E.  G.  Hopson,  supervising  engi- 
neer, on  the  part  of  the  United  States,  and  I.  N.  Day,  J.  D.  Abbott, 
and  John  H.  Lewis  on  the  part  of  the  State.  The  conmiittee  was 
unable  to  obtain  cooperation  oy  the  State  of  Washington. 

Under  the  terms  of  the  agreement  E.  G.  Hopson,  supervising 
engineer,  was  assigned  by  the  Secretary  of  the  Interior  to  supervise 
operations.  On  February  2,  1914,  Mr.  L.  F.  Harza,  of  Portland, 
Oreg.,  was  appointed  project  engineer  for  the  investigation.  Field 
and  office  work  were  under  Mr.  Harza's  immediate  direction.  All 
studies  and  conclusions,  except  as  specified  in  the  report  itself,  were 
compiled  and  written  by  Mr.  Harza  in  conference  with  E.  G.  Hopson, 
supervising  engineer,  and  O.H.  Ensign,  consulting  electrical  engineer. 

JBriefly,  the  power  project  proposed  is  to  control  the  river  by  means 
of  a  comparatively  low  controlling  weir  and  develop  power  by  suc- 
cessive units  discharging  from  a  broad  forebay  on  the  Washington 
side  of  the  river.  The  flow  of  the  river  varies  from  about  50,000 
second-feet  to  over  1,000,000  second-feet.  The  operating  head  will 
vary  from  a  minimum  of  about  45  feet  under  flood  conditions  to  105 
feet  at  low  water.  The  power  which  can  be  developed  continuously 
24  hours  per  day  throughout  the  year  aggregates  nearly  500,000 
electrical  norsepower,  with  the  practicability  of  developing  large 
amounts  of  additional. power  for  parts  of  the  year. 

On  recommendation  of  Mr.  Hopson,  a  board  of  review  for  the 
report  on  this  project  was  appointed  by  the  Secretary  of  the  Interior. 
This  board  met  at  The  Dalles,  Oreg.,  November  19,  1914,  and  sub- 
sequently at  the  Portland  office  of  the  Reclamation  Service.  The 
board  of  review  consisted  of  Gen.  W.  L.  Marshall,  consulting  en- 
gineer to  the  Secretary  of  the  Interior;  D.  C.  Henny,  acting  chief 
engineer  of  the  Reclamation  Service ;  Ralph  Mojeski,  consulting  en- 
gineer; and  W.  F.  Durand,  professor  of  mechanical  engineering, 
Stanford  University.  Following  are  extracts  from  the  report  of  this 
board. 

The  principal  technical  problems  center  around  the  following 
features : 

{a)  The  closure  of  the  present  channel; 

(b)  The  provisions  of  suitable  control  gates  for  flood  conditions; 

}c)  The  main  power  canal ;  and 

(a)  The  power  house  and  generating  machinery. 

Features  (c)  and  (d)  present  no  problems  of  unusual  difficulty. 
With  regard  to  features  (a)  and  (&),  however,  the  problems  are 
found  to  be  somewhat  beyond  direct  precedent,  both  in  magnitude 
and  character.    It  is  the  judgment  of  the  board  that  the  engineering 
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feasibility  of  the  project  as  a  whole  will  be  determined  by  the  ques- 
tion of  these  two  features,  which  are  viewed  as  the  controlling  en- 
gineering problems.  The  board  is  of  the  opinion,  however,  that  the 
present  resources  of  en^neering  art  offer  every  reasonable  assurance 
of  a  possible  and  practicable  solution.  The  board  in  the  brief  time 
at  its  disposal  was  not  able  to  make  a  detailed  review  of  the  estimates 
of  cost^  but  indorsed  as  reasonable  the  general  schedule  of  costs  used 
in  the  main  report.  It  concluded  that  the  project  as  outlined  in  the 
main  report  could  be  completed  for  a  sum  which,  including  interest 
during  construction,  might  approximate  $65,000,000. 

Owing  to  insuflScient  funds  the  report  was  not  published  under 
Columbia  River  Cooperation,  but  it  has  since  appeared  serially  in  the 
Journal  of  Electricity,  Power,  and  Gas,  of  San  Francisco.  The 
entire  printed  report  under  single  cover  can  be  obtained  from  the 
publishers  of  that  periodical. 

SOITTH  DAKOTA. 

BOWMAN  PBOJECT. 

This  project  lies  partly  in  North  Dakota  and  partly  in  South 
Dakota.  (See  North  Dakota,  p.  626.)  No  recent  work  has  been  done 
on  this  project. 

UTAH. 

BEAB  LAKE  PBO JECT. 

This  project  was  discussed  in  the  tirst  annual  report,  pages  282  to 
287;  in  the  second  annual  report,  pages  476  to  486,  the  project  is  de- 
scribed and  discussed  at  considerable  length  by  G.  L.  Swendsen,  and 
in  the  third  annual  report,  pages  614  to  644,  by  W.  P.  Hardesty. 
Further  reference  to  it  is  made  in  subsequent  annual  reports.  No 
recent  work  has  been  done  on  this  project. 

UTAH  LAKE  PBOJECT. 

This  project  was  referred  to  in  the  first  annual  report,  pages  279 
to  282,  under  "  Utah  Lake  Regulation."  It  was  discussed  at  greater 
length  by  G.  L.  Swendsen  in  the  second  annual  report,  pages  461  to 
475,  and  in  the  third  annual  report,  pages  494  to  614.  Reference  is 
also  made  to  it  in  subsequent  annual  reports.  No  recent  work  has 
been  done  on  the  project. 

WASHDrGTON. 
FAI.0T7SE  PBOJECT. 

This  project  was  first  referred  to  in  the  third  annual  report,  pages 
112  and  600  to  606.  In  the  fourth  annual  report,  page  345,  results  of 
investigations,  with  estimates  of  cost  and  unfavorable  recommenda- 
tions by  board  of  consulting  engineers,  are  given.  In  the  fifth  an- 
nual report,  page  292,  reference  is  made  to  investigation  and  further 
recommendation  against  immediate  construction,  by  C.  E.  Grunsky. 

No  further  consideration  was  given  to  this  project  until  1913,  when 
an  appropriation  was  made  by  the  State  for  further  investigation  ofe 
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the  project,  and  a  cooperative  agreement  for  this  investigation  was 
entered  into  between  the  State  and  the  Reclamation  Service.  This 
work  has  been  conducted  as  Palouse  cooperative  work. 

At  the  solicitation  of  citizens  of  Whitman  and  Franklin  Counties, 
Wash.,  within  which  the  larger  part  of  the  project,  including  the 
reservoirs,  lies,  the  Legislature  of  the  State  of  Washington  at  the 
1912-13  session,  passed  a  bill  authorizing  further  investigation  of 
the  feasibility  of  this  project  and  appropriated  $10,000  for  the  pur- 
pose. On  solicitation  of  the  governor,  cooperation  with  the  Eeclama- 
tion  Service  was  proposed,  and  under  date  of  November  18,  1913,  a 
contract  was  entered  into  with  the  Secretary  of  the  Interior  whereby 
a  like  amount  of  $10,000  was  allotted  from  the  reclamation  fund  for 
the  investigations. 

Under  this  agreement  E.  McCulloh  was  assigned  as  engineer  in 
charge  of  the  investigations,  and  active  operation  was  begun  in  De- 
cember, 1913.  Investigations  and  surveys  of  the  larger  part  of  the 
field  had  been  made  by  the  service  in  1902  to  1905.  These  data  were 
made  available  and  saved  the  larger  part  of  what  would  otherwise 
have  been  necessary  to  the  cooperative  investigations. 

The  cooperative  investigations,  besides  reconnaissance  for  alterna- 
tive storage  sites,  included  detailed  surveys  of  Wiedrich,  Hinchliff, 
State  Line,  and  Potlatch  reservoir  sites,  the  last  two  sites  being  across 
the  boundary  in  the  State  of  Idaho.  Examinations  were  also  made  to 
determine  if  suitable  bodies  of  land  within  the  Palouse  River  basin 
could  be  reached  by  gravity  canals  below  points  of  storage,  and  thus 
save  the  high  expense  of  the  canal  from  Palouse  Eiver  basin  to  the 
irrigable  area  heretofore  considered.    No  such  area  was  found. 

Capacities  of  the  new  reservoir  sites  investigated  are  as  follows : 

Acre-fcet. 

Wiedrich  site,  raising  the  water  110  feet 157.000 

Hinchliff  site,  raising  the  water  82  feet 22.  000 

State  Line  site,  raising  the  water  35  feet IG.  500 

Potlatch  site,  raising  the  water  65  feet 120.000 

Report  on  the  cooperative  investigations  was  made  by  Mr.  Mc- 
Culloh in  August,  1914.  This  report  was  reviewed  by  a  board  of 
engineers  consisting  of  D.  C.  Henny,  Charles  H.  Swigart,  and  A.  J. 
Wiley  for  the  Reclamation  Service,  and  Marvin  Chase  and  J.  C. 
Ralston  for  the  State  of  Washington.  Their  report  was  made  Oc- 
tober 1, 1914. 

With  some  minor  changes  in  unit  prices  and  some  material 
changes  as  to  estimated  cost  of  land  purchases  for  reservoir  sites, 
the  board's  report  generally  approved  that  by  Mr.  McCulloh.  Oi 
the  new  reservoir  sites  investigated,  the  estimated  cost  by  the  board 
for  the  cheapest,  the  Potlatch,  was  $14.50  per  acre-foot  for  90,000 
acre- feet  capacity.  The  cost  per  acre  of  land  irrigated  as  estimated 
by  the  board  was  $100  for  63,500  acres,  with  Washtucna  Reservoir 
alternative.  The  feasibility  of  this  reservoir  site  was  questioned  by 
the  board,  and  the  alternative  with  Potlatch  Reservoir  for  the  same 
irrigable  area  was  $123  per  acre.  This  high  cost  per  acre  was  re- 
garded by  the  board  as  prohibitive  at  this  time. 

The  project  involves  pumping  for  approximately  13,000  acres. 
The  board  found  that  power  development  for  irrigation  pumping 
would  be  advisable  if  the  project  were  feasible,  but  that  power  de- 
velopment for  commercial  uses  in  connection  with  the  project  would 
not  be  practicable.  Digitized  by  GoOgle 
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PBTBST  RAFXDS  FBOJECT. 

This  project  was  first  investigated  for  the  Northern  Pacific  Rail- 
way in  1896.  Briefly,  it  proposes  the  irrigation  of  about  160,000 
acres  in  the  vicinity  of  Priest  Kapids  on  the  Columbia  River,  mostly 
by  pumping  with  hydroelectric  power  developed  at  the  rapids.  (See 
third  annual  report,  pp.  609-611 ;  fourth  annual  report,  pp.  342-345 ; 
and  subsequent  report&)  No  recent  work  has  been  done  on  this 
project. 

WTOMINa. 

LAKE  DESMET  PROJECT. 

This  project  is  referred  to  in  the  first  annual  report,  pages  307 
and  308.  It  is  discussed  at  greater  length  in  the  second  annual  re- 
port, pages  517  to  528.  Re^rence  is  abo  made  to  it  in  subsequent 
reports.    No  recent  work  has  been  done  on  the  project. 

WYOMINO  COOFEBATIVE  WOBX. 

In  the  investigations  in  Colorado  River  Basin  (see  p.  514)  of  water 
requirements  and  storage  possibilities  there  is  involved  the  question 
not  only  of  water  uses  which  have  become  vested  but  of  possible 
future  uses  of  water  in  the  various  States  and  their  relation  to  each 
other,  as  well  as  the  rights  of  Mexico  to  present  and  possible  future 
uses  of  water  by  reason  of  the  Colorado  River  being  an  international 
stream.  It  was  suggested  by  Mr.  Richardson,  who  had  charge  of  the 
Colorado  River  Basin  investigations  in  1914  and  1915,  that  investiga- 
tions as  to  irrigable  areas  within  the  Colorado  River  Basin  in  Wyom- 
ing be  made  a  cooperative  investigation  with  the  State  of  Wyoming. 
Accordingly  a  letter  by  the  director  and  chief  engineer  of  the  Recla- 
mation Service  was  addressed  to  the  governor  of  Wyoming,  under 
date  of  April  8, 1915,  briefly  outlining  the  scope  and  purpose  of  the 
Colorado  River  Basin  investigations  and  proposing  that  the  State 
of  Wyoming  cooperate  with  the  Reclamation  Service  in  that  part  of 
the  work  coming  within  the  State  of  Wyoming.  The  proposal  met 
the  approval  of  the  governor,  Hon.  John  B.  Kendrick,  and  on  June 
1,  1915,  a  cooperative  agreement  was  entered  into  with  the  State  of 
Wyoming  providing  for  these  investigations,  as  referred  to  in  the 
fourteenth  annual  report,  page  323.  The  agreement  was  signed  by 
W.  A.  Ryan,  for  the  Reclamation  Service,  and  by  James  B.  True, 
State  engineer,  approved  by  John  B.  Kendrick,  governor,  for  Wyom- 
ing. It  provided  for  the  expenditure  of  $2,500  each  for  the  purpose 
of  the  investigation.  The  work  under  the  terms  of  the  agreement 
was  carried  on  under  direction  of  John  F.  Richardson,  engineer. 
United  States  Reclamation  Service,  in  cooperation  with  H.  A.  True, 
jr.,  chief  engineer,  Cary  Act  department,  Wyoming.  In  accord- 
ance with  the  agreement,  investigations  were  made  and  a  general 
report  submitted,  signed  by  Mr.  Richardson  for  the  Reclamation 
Service  and  Mr.  H.  A,  True,  jr.,  for  the  State  of  Wyoming.  The 
agreement  further  provided  that  on  completion  of  the  report  with 
conclusions  and  recommendations  the  report  should  be  reviewed  by 
a  board  of  three,  consisting  of  an  enmneer  appointed  by  the  Secre- 
tary of  the  Interior,  one  appointed  by  the  governor  of  Wypming. 
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and  a  third  to  be  selected  by  the  two  so  appointed.  Inquiry  has  been 
directed  to  the  State  engineer  to  know  what  his  wishes  and  those  of 
the  governor  are  with  respect  to  this  board,  as  there  remain  of  the 
$5,000  fund  provided  less  than  $300  unexpended. 

The  report  is  extensive,  containing  a  number  of  maps  and  tables 
which  can  not  be  given  here.  The  following  statement  gjves  the 
probable  mean  run-off,  in  acre-feet,  by  months,  of  streams  in  Colo- 
rado River  Basin  in  Wyoming,  based  on  discharge  measurements  of 
Green  River  at  Bridgeport,  Utah,  extending  over  six  years,  incom- 
plete records  for  five  years  of  little  Snake  River  at  Dixon,  Wyo., 
and  a  few  miscellaneous  measurements  of  Muddy  Creek,  at  Baggs, 
Wyo.: 


January 40, 000 

February 45, 000 

March 95, 000 

AprU 250, 000 

May '^  475, 000 

June 650, 000 

July —  870, 000 


August 150, 000 

September 95, 000 

October 80, 000 

November 60,000 

December 40, 000 


Total 2, 350, 000 


The  estimated  area  of  irrigable  lands  in  Colorado  River  Basin, 
Wyo.,  is  as  follows : 


Clan. 

Estimated  areas  irrigated, 
1915, 

New  areas. 

Total. 

Tilled. 

Untflled. 

Total. 

Aerea, 
24,000 
11,800 

Acres. 
347,000 

Acres. 
371,000 
11,800 

Acres. 

99,700 
1,480,900 

Bottom  lftTi<l5 

Acres. 
470,700 

Bondi  lands 

1,492,700 

Total 

85,800 

847,000 

382,800 

1,580,600 

1,963,400 

Storage-reservoir  sites  in  Colorado  River  Basin,  Wyo.,  exclusive 
of  Flaming  Gorge  site,  the  dam  site  of  whidi  is  in  Utah,  are  reported 
as  follows: 

Reservoir  Htes  above  Oreen  River  City,  Wyo, 


Stnam. 

Existing  reser- 
voirs. 

Proposed  reser- 
voirs covered 
by  State  filinss. 

Proposed  reser- 
vwis  partly 
ooyeiM  by 
State  filings. 

No. 

Capacity 
(acre-feet). 

No. 

Capacity 

(acre-feet). 

No. 

Capacity 
(acn>feet). 

Sandy 

1 

17,300 

105,000 
4,030 
11,100 
6,753 

La  Barge 

IClddle  Fluey 

NorthPlney 

1 

4,329 

Qieea  River 

1 
6 

100,000 

New  Fork 

419,900 

Total 

3 

21,629 

126,883 

7 

519,900 
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Reservoir  Sites  on  Hams  Fork,  Blacks  Fork,  and  Henrys  Fork. 


stream. 

Exlfltins  resar- 
vons. 

Proposed  reser- 

vofirs  covered 

by  State  niln^. 

Proposed  roser- 
voirs  partly 
covered  by 
State  filings. 

No. 

Capacity 
(acre-feet). 

No. 

Capacity 

No. 

Capacity 
(acr»4Mt). 

1 
3 

1 

70,000 

Blacks  Fort 

1 

18,000 

Ul,77a 
1107,000 

H«nrys  Fo'k. ......  ^ t 

.  .. 

Total 

1 

18,000 

5 

188,773 

FINANCIAL  STATEMENT. 

[Financial  statement  in  detail,  showing  assetSt  liabilities,  reserves,  and  capital   irlven  in 

appendix,  p.  747.] 

Cost  Of  secondary  projects  for  fiscal  year  1916  and  cost  to  June  SO,  1916, 

Cost  foi:  Cost  to 

Arizona :  fiscal  year  1916.    June  80, 1916. 

Little  Colorado $0,  554. 33 

San  Carlos 24, 829.  51 

San   Pedro 2, 427. 34 

Arizona  cooperative  work,  drilling $83. 96  83. 96 

Arizona-California : 

Colorado  River 32,504.63  43,710.00 

Colorado  River  Basin 83,708.81 

California : 

Owens  Valley 12, 061. 92 

Sacramento  Valley 43, 620. 72 

San  Joaquin 3,  531. 20 

Iron  Canyon  cooperative 85.06  9,549.13 

Pit  River  cooperative 30.25  2,499.18 

Shasta  County  cooperative 410.70  2,290.84 

Lassen  County  cooperative 894.32  1,945.60 

Colorado :  White  River 4, 357. 00 

Idaho : 

Dubois 17, 228. 91 

Port  Neuf 2, 168. 01 

General    investigations 1, 191.  78 

King  Hill 623. 45  738. 39 

Montana : 

Olarks  Fork —  5, 581.23 

Crow    Reservation 18, 911. 96 

Lake   Basin 7, 103. 26 

Madison  River 10, 729. 09 

Marias 79.  59  13. 538. 60 

Nebraska : 

South   Platte 2, 877. 01 

Nebraska  investigations 3, 381.  70 

Pathfinder  pumping 1,  507. 36  1,  507. 36 

Nevada :  Walker  River 292. 30  13, 696. 37 

New  Mexico : . 

La   Plata   28, 064. 33 

Las   Vegas 5, 014. 09 

Urton  Lake 17,  464. 70 

61309''— 16 35 
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North  Dakota: 

Bismarck $13, 621. 09 

Little  Missouri 11,933.52 

Nesson 17, 471, 83 

Washburn $1. 20  10. 532. 73 

Bowman   *  287. 90  2, 948. 74 

Oklahoma : 

Cimarron    i 8, 891. 17 

Red  River 60,  209. 27 

Oklahoma  reconnaissance 400. 00 

Oregon: 

Malheur 83, 490. 62 

Central  Oregon 40. 346. 41 

Columbia  River  cooperative 560.00  17,008.51 

Oregon    cooperative    9,490.27  49,979.10 

Texas:  Pecos  River  Investigations 693.80  7,115.47 

Utah: 

Bear  Lake 18, 827. 72 

Utah  Lake 34.049.30 

Provo  Weber 141.35 

Washington : 

Benton *31.20  11,073.85 

Kittitas 19, 366. 90 

Wapato  36, 465. 77 

Palouse  76, 393.01 

Palouse  cooperative .28  10,067.12 

Priest  Rapids 6, 216. 01 

Wyoming : 

De  Smet 8,917.38 

Wyoming  cooperative 2,345.66  2,345.66 

Miscellaneous  preliminary  investigations 80,488.73 

Gross  cost  to  June  30,  1916 49, 283. 73    1, 021. 667. 69 

Less  revenues  earned  during  construction  period : 

Loss  on  mess-house  operations *2, 442. 66 

Profit  on  hospital  operations 394.50 

»2,048.16 

Net  cost  to  June  30,  1916 1, 023, 715. 85 

*  Deduct. 

BBiimated  cost  of  contemplated  toorks  of  secondary  projects  for  fiscal  year  1917, 

Principal  feature:  Estimated  expenditures  during  fiscal  year 

1917,  examination  and  surveys $50,000 
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INDIAN  IBBIOATION  PBOJECTS. 

The  Indian  reservations  of  the  United  States  lie  very  largely  in 
the  arid  portion  of  the  country.  Long  before  the  passage  of  the 
reclamation  act  and  the  resultant  creation  of  the  Beclamation  Serv- 
ice, the  Indian  Service  had  constructed  irrigation  works  to  water 
the  lands  of  the  Indians  and  encourage  them  in  agricuJture.  These 
works  were  generally  on  a  small  scale  and  built  under  the  supervi- 
sion of  the  Indian  agents  and  superintendents,  with  only  occasional 
assistance  from  trained  engineers.  For  their  construction  Congress 
has  annually  provided  the  Indian  Office  with  funds  in  the  Indian 
appropriation  bill- 

The  passage  of  the  reclamation  act  in  1902  brought  the  Interior 
Department  into  the  work  of  irrigation  construction  on  a  much 
larger  scale.  The  Reclamation  Service  was  formed  and  drew  into 
the  service  a  number  of  irrigation  engineers  of  broad  experience, 
building  up  rapidly  an  organization  of  men  trained  in  the  work. 
Meanwhile  the  importance  of  the  Indian  irrigation  work  had  re- 
ceived more  recognition,  resulting  in  the  designation  of  an  Indian 
Irrigation  Service  and  the  appointment  of  a  Chief  Engineer  to 
supervise  its  technical  work. 

Thus  two  bureaus  of-  the  Interior  Department  were  simultaneouslv 
building  and  operating  irrigation  systems — ^the  Indian  Service  with 
annual  appropriations  in  the  Indian  bill  and  the  Reclamation  SeiT- 
ice  on  a  much  larger  scale  under  the  terms  of  the  reclamation  act 
of  June  17,  1902.  appropriating  as  a  reclamation  fund  the  receipts 
from  the  sale  ana  disposal  of  public  lands. 

The  opportunity  for  cooperation  under  these  conditions  was  obvi- 
ous, particularly  to  render  available  for  the  work  on  the  Indian 
reservations  the  highly  trained  specialists  of  a  larger  organization, 
and  in  1907  the  Secretary  of  the  Interior  called  for  a  plan  of  future 
cooperation.  This  resulted  in  a  working  agreement  by  which  the 
principal  engineers  of  the  Reclamation  Service  were  available  for 
consultation  on  the  Indian  work,  and  the  Chief  Engineer  of  the 
Indian  Irrigation  Service  was  similarly  available  in  connection 
with  the  reclamation  projects.  In  a  few  cases  the  conduct  of  opera- 
tions was  transferred  to  the  forces  of  the  Reclamation  Service.  The 
construction  of  the  smaller  systems  scattered  over  the  many  Indian 
reservations  has  been  carried  on  by  the  Indian  Service  as  before, 
while  in  the  case  of  a  few  reservations  where  larger  operations  were 
contemplated,  the  operations  have  been  conducted  directly  by  the 
forces  of  the  Reclamation  Service.  These  forces  have. charge  of  the 
work  on  the  ground  and  report  to  the  Director  of  the  Reclamation 
Service,  who  advises  the  Commissioner  of  Indian  Affairs  of  details. 
The  Indian  Service  sets  the  general  policy  to  be  followed  and  de- 
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termines  the  rate  of  progress  through  the  medium  of  the  estimates 
for  the  amiual  appropriations  in  the  Indian  appropriation  bill. 

Under  these  arrangements,  in  addition  to  services  of  a  consulting 
nature,  the  Reclamation  Service  has  carried  on  specific  work  by  its 
own  forces  on  the  following  reservations : 

Arizona^  GUa  River  {Pima  Indians). — A  flood- water  canal  and  dis* 
tributaries  were  built  and  a  transmission  line  run  from  the  Salt  River 
reclamation  project,  carrying  power  developed  at  Roosevelt  Dam  for 
pumping  irrigation  water  from  wells  put  down  on  the  reservation. 
The  forces  engaged  on  the  Salt  River  project  were  utilized  on  this 
work,  which  is  referred  to  in  previous  annual  reports  under  that 
project. 

Montana^  Black  feet  {Black  feet  Indians.) — Surveys  and  examina- 
tions led  to  the  tentative  adoption  of  a  project  comprising  five  irriga- 
tion systems  and  upward  of  100,000  acres.  Construction  has  pro- 
ceeded to  a  point  where  about  45,000  acres  can  be  served,  all  allotted 
to  Indians.  The  project  is  described  in  detail  in  former  annual 
reports  and  in  the  following  pages. 

Montana^  Flathead  {Flathead  Indians). — Here  a  larger  project 
has  been  taken  up,  embracing  150,000  acres,  and  water  has  been  made 
available  for  63,000  acres.  The  lands  under  the  project  have  been  in 
part  opened  to  settlement  by  whites  under  presidential  proclamation. 
A  detailed  account  of  operations  is  given  in  what  follows  and  in 
previous  annual  reports. 

Montana^  Fort  Peck  {Sioux  Indians). — ^A  project  that  may  em- 
brace 150,000  acres  has  been  initiated  and  actual  construction  done 
sufficient  to  serve  about  12,000  acres,  all  Indian  allotments.  The  work 
done  each  year  has  been  described  in  the  annual  reports  of  the  Recla- 
mation Service  and  the  report  for  the  year  ending  June  30,  1916, 
follows : 

MONTANA,  BLACKFEET  (INDIAN)  FKOJECT. 

J.  B.  Bond,  Project  Manager,  Browning,  Mont. 

LOCATION. 

Ck>unty:  Teton. 

Townships :  31  to  34  N..  Bs.  5  to  10  W. ;  29  N..  R.  8  W. ;  30  N.,  Rs.  6  to  9  W. ; 
and  35  N.,  Rs.  6  and  7  W.,  Montana  meridian. 

Railroad:  Great  Northern. 

RaUroad  stations  and  estimated  population  January  1,  1916:  Browning,  350; 
Blackfoot,  50;  Bombay;  Seville;  Cadmus;  Glacier  Park,  100;  and  Cutbank,  900. 

WATEB  SUPPLY. 

Source  of  water  supply :  Two  Medicine  River,  Cutbank,  Badger,  Birch,  White- 
tail  and  Blacktail  Creeks. 

Area  of  drainage  basins :  1,700  square  miles. 

Annual  run-off  in  acre-feet:  Cutbank  Creek  at  Cutbank  (971  square  miles), 
1906  to  1915,  maximum,  269,000;  minimum,  76,370;  mean,  160,790.  Two  Medi- 
cine River  at  Family  (368  square  miles),  1907  to  1915,  mean,  300,323.  Badger 
Creek  at  Family  (224  square  miles),  1907  to  1915,  mean,  162,640.  Birch  Creek 
at  Dupuyer  (155  square  miles).  1907  to  1915,  mean,  106,250. 

AQBXCTTLTUBAL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  service  is  prepared  to  furnish  water,  season,  of  1916:  46,640 
acres. 

Area  under  water-right  applications,  season  of  1915 :  3,247  acres. 

Area  Irrigated  season  of  1916 :  Estimated  at  3,000  acres,  ^  , 
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Length  of  irrigating  season :  May  1  to  September  30,  153  days. 

Average  elevation  of  Irrigable  area :  3.850  feet  above  sea  level. 

Rainfall  on  irrigable  area,.  1909  to  1915,  average,  13.40  inches;  1915,  19.11 
Inches. 

Range  of  temperature  on  irrigable  area :  —44"  to  100*  P. 

Character  of  soil  of  irrigable  area :  Principally  rich  sandy  loam ;  some  grav- 
elly loam  and  gumbo. 

Principal  products :  Hay,  grain,  and  vegetables. 

Principal  markets:  Great  Northern  Railway  towns  from  St  Paul  to  the 
Pacific  coast.    Local  demand  for  hay  for  stock  feeding. 

LANDS  OPENED  TO  IBBIQATION. 

No  lands  have  been  opened  to  irrigation  by  public  notice.  All  lands  covered 
by  canals  are  allotted  to  Indians. 

CHBONOLOGICAL  SUMMABY. 

Reconnolssance  and  preliminary  surveys  made  In  1907. 
C!onstruction  work  on  the  Two  Medicine  unit  begun  in  July,  1908. 
Construction  of  Two  Medicine  Lake  Dam  begun  In  June,  1911;  completed 
August,  1913. 
Construction  of  the  Badger-Fisher  unit  begun  in  June,  1911. 
Two  Medicine  unit,  73  per  cent  completed,  June  30,  1916. 
Badger-Fisher  unit,  69  per  cent  completed,  June  30,  1916. 
Birch  Creek  unit,  52  per  cent  completed,  June  30,  1916. 
Entire  project,  28  per  cent  completed,  June  30,  1916. 

IBBIGATION  PLAN. 

The  irrigation  plan  of  the  Blackfeet  project  provides  for  five  irrigation  sys- 
tems on  the  Blackfeet  Indian  Reservation,  as  follows:  (1)  The  Cutbank  north 
canal  system  heading  on  the  left  bank  of  Cutbank  Creek  and  supplying  water 
for  20,000  acres  of  land  north  and  east  of  the  creek,  11,000  acres  of  which  are 
outside  of  the  reservation;  (2)  the  Cutbank  south  canal  system  heading  on 
the  right  bank  of  Cutbank  Creek  and  supplying  water  for  18,000  acres  of  land 
near  Carlow  and  Seville  stations  on  the  Great  Northern  Railway;  (3)  the  Two 
Medicine  canal  systems,  diverting  from  the  left  bank  of  the  Two  Medicine 
River  and  supplying  water  through  the  North  Branch  canal,  the  Spring  Lake 
Reservoir,  and  the  South  Branch  canal  to  48,000  acres  of  land ;  (4)  the  Badger- 
Fisher  canal  system  diverting  water  from  the  right  bank  of  Badger  Creek, 
supplying  watei  direct  through  a  feeder  canal  to  3,000  acres  of  land  on  the 
Plegan  Flats  and  through  the  Four  Horns  supply  canal  and  reservoir  and  the 
Fisher  canal  to  30,000  acres  of  land  between  Badger  and  Birch  Creeks;  and  (5) 
the  Birch  Creek  canal  system,  diverting  from  the  left  bank  of  Birch  Creek,  and 
supplying  water  to  3,500  acres  of  land  between  Birch  and  Blacktall  Creeks. 
The  United  States  claims  all  waste,  seepage,  spring,  and  percolating  water  aris- 
ing within  the  project,  and  proposes  to  use  such  water  In  connection  therewith. 

The  Irrigable  lands  of  the  project  are  locateil  in  general  In  the  southeastern 
portion  of  the  Blackfeet  Indian  Reservation,  adjacent  to  the  north  bank  of  Cut- 
4)ank  Creek  and  between  Cutbank  Creek  and  Birch  Creek.  Of  the  above  irriga- 
tion plan  the  first  development  of  the  Two  Medicine  canal  system  is  completed. 
Including  36  miles  of  main  canals,  with  headworks  and  other  structures  and  a 
complete  distributing  system,  with  structures  to  deliver  water  to  approximately 
24,000  acres  of  land.  A  storage  reservoir  has  been  completed  at  Lower  Two 
Medicine  Lake  to  furnish  a  maximum  storage  of  16,000  acre-feet  of  water  for 
this  unit  On  the  Badger-Fisher  unit  a  small  canal  diverts  water  from  Badger 
Creek  direct  to  approximately  3,000  acres  of  the  Plegan  Flats.  A  supply  canal 
12  miles  long,  delivering  water  to  Four  Horns  Reservoir,  has  been  completed. 
Temporary  controlling  works  to  Four  Horns  Lake  have  been  completed,  making 
available  a  reservoir  of  4,000  acre-feet  capacity.  Water  from  this  storage 
follows  the  natural  channel  to  Blacktall  Creek,  from  which  It  Is  diverted  Into 
the  Fisher  canal,  designed  to  Irrigate  about  30,000  acres  of  the  Fisher  Flats. 
The  Fisher  canal  Is  completed  both  as  to  excavation  and  structures  to  the  end, 
at  mile  30.  Excavation  of  the  lateral  system  is  also  completed  to  cover  about 
20,000  acres  of  allotted  land.  The  larger  structures  on  the  canal  system  are 
completed,  and  the  smaller  structures  will  be  built  as  needed.  The  Birch  Creek 
canal  is  completed  to  the  end  of  mile  6.  Work  of  the  immediate  future  In- 
cludes the  construction  of  a  few  small  structures  on  the  Fisher  distribution 
system,  the  construction  of  the  Birch  Creek  distribution  system,  and  the  enlarge- 
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ment  of  a  portion  of  the  Two  Medicine  canal.    No  work  has  been  done  on  the 
Outbank  unit 

SUMMABY  OF  GENERAL  DATA  FOB  BLAOKFEET  PBOJECT  TO  JTTKE 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 122, 500 

Public  land  entered,  June  30,  1916  (acres) 11,000 

Public  land  withdrawn,  June  30,  1916  (acres) 50,100 

Indian  land,  June  30,  1916  (acres) 61,400 

Acreage  service  could  have  supplied  season  of  1915 26, 640 

Addition  in  fiscal  year  1916 20,000 

Estimatetl  addition  in  fiscal  year  1917 4, 000 

Estimated  acreage  service  can  supply  July  1,  1917 60, 640 

Acreage  actually  irrigated,  season  of  1915 1,618 

Acreage  cropped  under  irrigation,  season  of  1915 1, 322 

Orops: 

Value  of  irrigated  crops,  season  of  1915 $17, 033. 55 

Value  of  irrigated  crops  per  acre  cropped 12. 90 


B^inances : 

Estimated  cost  of  completed  project $3,500,000.00 

Total  construction  cost  to  June  30,  1916 $980, 147. 39 

Per  cent  complete  June  30,  1916 28 

Appropriation  for  fiscal  year  1917,  total $25, 000. 00 

Allotment  for  construction,  fiscal  year  1917 $52, 583. 05 

Estimated  per  cent  complete  June  30,  1917 30 

Announced  construction  charges  per  acre (*) 

Unexpended  balance,  1915  appropriation $7,850.35 

Appropriation  fiscal  year  1916 50, 000. 00 

Total   appropriation $57, 850. 35 

Expenditures  during  fiscal  year  chargeable  to  1916  appro- 
priation— 

Disbursements $27, 310. 80 

Registered  liabilities  chargeable  to  1916  ap- 
propriation       2, 956. 50 


30,267.30 


Unencumbered  balance  July  1,  1916 27, 583. 05 

HISTOBY  OF  CONSTBUCTION  AND  ENGINEEBTNG  FEATUBES. 

In  accordance  with  instructions  of  the  Secretary  of  the  Interior 
and  the  agreement  of  March  8,  1907,  between  the  Commissioner  of 
Indian  Affairs  and  the  Director  of  the  Reclamation  Service,  topo> 
graphic  surveys  of  irrigable  lands  and  canal  location  surveys  were 
begun  by  the  Keclamation  Service  on  the  Blackfeet  Indian  Keserva- 
tion  in  August,  1907.  In  July,  1908,  construction  work  was  begun 
on  the  Two  Medicine  main  canal.  This  canal  is  designed  to  carry 
850  second-feet.  For  the  first  development  the  canal  was  constructed 
for  100  second-feet  capacity,  with  the  intention  of  enlarging  it  when 
the  demand  for  additional  water  justified  the  expenditure.  The  con- 
struction of  the  main  canal  and  structures  for  the  first  development 
and  a  lateral  system  to  irrigate  about  24,000  acres  was  completed  in 
the  fall  of  1911. 

Surveys  for  Two  Medicine  Lake  storage  were  begun  in  the  fall  of 
1909.  Construction  of  the  Two  Medicine  Lake  Dam  was  started  in 
July,  1911,  and  was  completed  for  16,000  acre-feet  storage  in 
August,  1913. 


*■  Not  announced. 
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Location  surveys  for  the  Badger-Fisher  unit  were  begun  in  April, 
1911.  Construction  of  the  Badger-Fisher  canal  system  began  in 
June,  1911.  The  construction  work  is  still  in  progress.  Up  to  June 
30, 1916,  main  canals,  structures,  and  laterals  had  been  completed  for 
about  22,000  acres. 

Construction  of  the  outlet  works  for  Four  Horns  Lake  Beservoir, 
to  supply  water  for  the  Badger-Fisher  unit,  was  begun  in  September, 
1914,  and  was  completed  for  the  first  development  of  4,000  acre-feet 
storage  in  August,  1915. 

On  the  Bircn  Creek  unit  construction  was  begun  in  August,  1915, 
and  is  still  in  progress.  The  headworks,  6  miles  of  main  canal,  and 
distribution  system  for  1,000  acres  of  land,  have  been  completed. 

CONSTBUCnON  DTTBINa  FISCAL  YEAS. 

Badger-Fisher  unit. — ^The  excavation  of  the  outlet  of  the  Four 
Horns  Reservoir  and  the  construction  of  temporary  wooden  control- 
ling works  to  provide  4,000  acre-feet  of  storage  were  completed.  The 
chute  drop  at  station  1535  of  Fisher  canal  was  completed.  On  the 
Four  Horns  supply  canal  the  wood-stave  siphon,  62  mches  in  diam- 
eter and  1,030  feet  in  length,  with  concrete  inlet  and  outlet,  was 
constructed. 

Birch  Creek  umt. — On  the  Birch  Creek  imit  6  miles  of  main  canal, 
concrete  headworks,  wasteway,  4^  miles  of  laterals,  and  a  number  of 
minor  structures  under  this  system  were  constructed. 

SUBVEYS. 

Meander  surveys  of  Four  Horns  Reservoir  and  Two  Medicine  Lake 
were  completed. 

ECONOMIBS  OF  GOVEBNMENT  WOBK. 

All  of  the  construction  work  on  the  Blackfeet  project  has  been  per- 
formed by  Government  forces,  principally  witn  Indian  labor  and 
teams,  so  that  comparison  with  contract  work  can  not  be  made. 

OFEKATION  AND  MAINTENANCE. 

The  Two  Medicine  and  Piegan  canals  were  operated  during  the 
season  of  1915,  and  a  total  of  1,618  acres  were  irrigated.  The  Two 
Medicine  canal,  the  Piegan  canal,  the  Badger-Fisher  system,  and 
the  Birch  canal  are  in  operation  this  season.  About  3,000  acres  are 
under  cultivation.  On  account  of  the  excessive  rainfall  and  cool 
season,  very  little  irrigation  has  been  necessary. 


Historical  review,  Blackfeet  project. 


Item. 


1013 


1018 


1014 


lOlA 


1010 


Aenag^  for  ^vbloh  the  seryice  was  prepAred  to  fnr- 

nlsh  water 

Acreage  Irrigated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  land  (acre-feet) 

P«r  aore  of  land  irrigated  (acr»-feet) 


94,000 


20,640 


25 

8,650 

41 


700 


26,640 

675 

44 

15,380 

4,430 


26,640 

1,618 

65 

8,264 

2.070 

1.88 


46,640 

13,000 

142 


1  Estimated. 


Digitized  by  VjOOQIC 


552      FIFTEENTH  ANNUAL  BEPOBT  OP  BEOIAMATION  SEBVICB. 

SETTLEMENT. 

Land  under  the  project  has  not  yet  been  opened  for  settlement. 
About  55,000  acres  have  been  allotted  to  Indians,  but,  except  in  a 
few  cases,  have  not  been  settled  upon  by  them  or  farmed. 

SetUemmU  data,  Blackfeet  projeoi. 


Item. 

1012 

1913 

1014 

1915 

1910 

Tot%1  nnmber  of  farms  on  projeot 

3,000 

^) 

3,000 

3,000 
12 

8,000 

K 

16 
2 

50 

4 

375 

425 

1 

8 

8.00O 

Population 

^3, 

Mqmh^r  n^irriifAVed  fftnn« 

Operated  6y  owners  or  managers , 

33 

Operated  by  tenants 7. 

PopoIatUm: 

40 
4 

300 

340 

1 

2 

153 

Nnmber  of  towns 

4 

3p0 

300 

1 

2 

4 

800 

300 

1 

2 

4 

Population 

1,425 

Total  popolatlon  in  towns  and  on  farms 

1,578 

Num1>er'of  schools. 

Number  of  ohurchei 

8 

Nnniber  of  banks 

8 

>  Not  opened. 
PRINCIPAL  CBOPS. 

The  principal  crops  are  hay,  small  grain,  and  vegetables.  Tim- 
othy, alfalfa,  oats,  flax,  barley^  winter  and  spring  wheat,  potatoes, 
and  roots  do  very  well  when  given  the  proper  care.  Unusual  rain- 
fall in  1915  and  1916  has  made  irrigation  much  less  necessary  than 
usual.  On  account  of  the  large  amount  of  summer-grazing  area 
immediatelv  adjacent  to  the  irrigable  lands,  the  raising  and  feeding 
of  cattle,  sheep,  and  horses  will  be  the  most  profitable  industry  in 
connection  with  the  development  of  the  project. 

Crop  report,  Blackfeet  (Indian)  project,  Montana,  1915, 


Area 

<acres). 

Unit  Of 
yield. 

Yields. 

Values. 

Crop. 

Total. 

per  acre. 

Per  unit 
of  yield. 

Total. 

Peraoe. 

Alfalfo 

52 
11 
33 

Tons 

Bushels... 

96 
321 

1.9 
29.0 

87.00 

.50 

1085 

161 
1,320 
7^,829 
1  006 

406 
2,936 
2,690 

$13.30 

Barley 

14.50 

Garden 

40.00 

Oats 

576 

Bushels... 

10,673 

1,576 

58 

9,915 

538 

34.0 
03.0 

1.8 
21.0 

1.8 

.40 
.60 

7.00 
.75 

5.00 

13.60 

Potatoes 

18  '    .do 

55.80 

Timothy.. 

32 
187 
413 

Tons 

Bushels... 
Tons 

12.60 

Wheat 

15.75 

Wild  hay 

6.50 

■ 

Totalcropped  acreage. 

1,322 
290 

Total  and  average 

17,034 

12.90 

Areas. 

Acres. 

Farms. 

Percent 

of 
project. 

Xrrtttted.nocrop: 

Fall  olowinf      

Irrigable  area  farms  rep 
Trrigated  area  farms  rep 
Under  water-right  appU 
CroDDed  arpA  fa.rtn<i  fatm 

orted 

3,247 
1,018 
1,618 
1.822 

83 
83 
83 
88 

12 

orted 

7 

cations 

nted 

7 

Totalirrigatedaereage 

1,518 

6 
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[FinancUl  statemeiit  in  detail,  ahowliig  assets,  liabilities,  reserves,  and  capital,  given  In 

appendix,  p.  760.] 

Feature  coiU  of  Blackfeet  project,  to  June  SO,  1916. 


Features. 


Bnbfea- 
ture. 


Principal 
feature. 


Examination  and  sorveys 

Storage  system: 

Preliminary  survey  and  designs,  Spring  Lake  Reservoir 

Preliminary  survey  and  designs,  Badger  Creek  Reservoir 

Preliminary  survey  and  designs,  Four  Horns  Reservoir 

Preliminary  survey  and  designs.  Lower  Lake,  Two  Medloine  ReBer\  oir . . 
Preliminary  survey  and  designs,  Middle  Lake,  Two  Medicine  Reservoir. 

Preliminary  and  general  work 

Two  Medicme  Dam 

Four  H  oms  Reservoir 

Buildings,  Two  Medicine  Lake 

Administrative  general  expense 


Canal  system: 

Preiiminarv  and  general  work 

Blacktail  diversion. 

Badeer  feeder  canal  headworks 

Birda  Creek  canal  headworks 

Two  Medicine  unit  beadworks  structure 

Two  Medicine  main  canal,  division  1 

Two  Medicine  main  canal,  division  2 

Fisher  main  canaL 

Badger-Fisher  feeder  canal 

Birch  Creek  main  canal 

Steel  flume,  station  192,  Fisher  main  canal 

Steel  flume,  station  230,  Fisher  main  canal '. 

Steel  flume,  station  1938,  Two  Medicine  main  canal 

Spring  Creek  Canyon  flume,  station  277 

Spring  Creek  Canyon  flume,  station  97 

Spring  Creek  Canyon  flume,  station  164 

Whitetail  Creek  crossing  siphon 

Sluiceway  and  drop,  station  316.  division  1,  Two  Medicine  main  canal. 

Turnouts  and  checks.  Two  Medicine  unit 

Badger-Fisher  drops 

Timber  wasteway,  station  7134,  division  1,  Two  Medichie  main  canal.. 
Timber  wasteway,  station  316,  division  1,  Two  Medicine  main  canal... 

Wasteway,  station  322,  Fisher  main  canal 

Wasteway,  station  801 .  Fisher  main  canal 

Wasteway,  Fisher  mam  canal 

Timber  culverts,  division  1,  Two  Medicine  main  canal 

Timber  culverts,  division  2.  Two  Medicine  main  canal 

Timber  culverts,  Badger-Fisher  feeder  canal 

Concrete  culverts  under  Great  Northern  Railway  tracks 

Concrete  culverts,  Fisher  main  canal 

Undistributed  cost  of  plant  to  June  30, 1915 

Headquarters  camp  construction 

Administrative  genera]  expense 


Lateral  system: 

Preliminary  and  general  work.  Birch  Creek  distribution  system 

Preliminary  survey  and  design.  Two  Medicine  dlstributitm  system. 
Preliminary  survey  and  design,  Fisher  canal  distribution  system. . . 
Preliminary  survey  and  design,  Piegan  canal  distribution  system . . 

Birch  Creek  laterals  and  sublaterals 

Flat  bottom  laterals.  Fisher  canal  distribution  system 

V  ditch  laterals,  Fisher  canal  distribution  system 

Lateral  construction,  type  A,  Fisher  canal  distribution  system 

Lateral  construction,  type  B,  Fisher  canal  distribution  system 

Turnouts  and  checks,  Fisher  canal 

Turnouts,  lateral  K,  Fisher  canal 

Turnouts,  double-barrel  24-inch,  FMier  canal 

Turnouts,  simde-barrel  18-lnch,  Fisher  canal 

Drop,  lateral  K,  station  0,  Fisher  canal 

Drop,  lateral  K,  station  97,  Fisher  canal 

Drop,  lateral  K,  station  186,  Fisher  canal 

Drop,  lateral  K,  stations  97.and  187,  Fisher  canal 

Drop,  lateral  E,  station  M76,  Fisher  canal 

Drop,  station  NO .  Fisher  main  canal 

Culverts,  Piegan  distribution  system 

Administrative  general  expense 


$1,942.68 

3ia92 

1,344.64 

3,067.18 

579.07 

128.25 

134,849.96 

11,405.37 

3,515.98 

54.05 


37,053.07 

9,126.64 

6,067.16 

2,208.79 

16,757.66 

212,254.99 

45,422.60 

130,203.79 

99,148.16 

7,796.76 

1,066.73 

5,28L60 

1,245.10 

2,802.36 

616.67 

699.21 

13,881.77 

619.72 

14,74L08 

27.27 

1,198.55 

1,282.09 

1,950.67 

1,62L74 

834.43 

4,695.54 

2,109.60 

2,816.33 

3,409.93 

6,207.91 

6,535.73 

2,565.82 

255.80 


43.55 

12,108.91 

8,038.82 

16,432.00 

606.72 

28,718.36 

10,971.20 

12,648.30 

6,280.91 

2,873.62 

1,569.58 

157.12 

860.86 

3,692.73 

2,565.83 

3,125.69 

826.82 

8,667.57 

8,786.96 

381.11 

178.91 


86,336.24 


157, 19a  10 


642,606.16 


119,420.07 
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Feature  costs  of  Blackfeet  project,  to  June  SO,  iPl^— CJontlnued. 


Foatores. 


Snblaature. 


Prlncipd 
feature. 


Pcrmanflat  improTtixiMits  and  land: 

Buildinffl,  all  units 

Roads,  fisher  canal  distribution  system. 

Roads,  Two  Medicine  division 

Roads,  Piegan  distribution  system 

Wells,  Two  Medicine  divisian 


Tetopfaone  system 

Operation  and  maintenance  during  construction  (water^ental  basis) . 
Punt  account 


Gross  oost  of  oonstnicticn  of  protect  to  June  30, 1916. 
Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  tetophonas  and  tolls 

Contractors' frelgfat  refunds 

Other  revenues,  unclassified 

Profit  on  mess-nouse  operations 

Profit  on  nurcantile  store  operations 

Profit  on  hospital  operations 


Nit  oost  of  oonstruotloQ  of  project  to  June  80, 1916. 


<11,603.98 

2,836.38 

7,604.43 

308.10 

1,652.31 


839.66 

714.60 

86.04 

7.50 

7,950. 16 

18,955.99 


123,090.00 

8,298.30 

33,600.00 

1,248.03 


081,806.40 


39,183.27 


058,304.19 


Estimated  cost  of  contemplated  work,  Blackfeet  project,  during  fiscal  year  1917. 


Features. 


Subfeature. 


Principal 

feature. 


Examination  and  surveys: 

Stream  gauging 

Lateral  location 


Canal  system: 

Two  Medicine  Canal,  main  canal- 
Excavation 

Revetment 

FUhcr  Canal,  drops,  chutes,  and  checks- 
Concrete 

Backfill 


Lateral  system: 

Laterals  and  sublaterals,  excavation . 
Minor  stmctores 


PMmaoent  improvements  «>p^  land: 

Purchase  of  right  of  way  and  improvements.  Two  Medicine  Lake  Reservoir. 
Purchase  of  land  for  canal  riders'  headquarters 


Telephone  system:  Maintenance  and  repair  of  telephone  lines 

Operation  and  maintenance  during  construction  (water-rental  basis): 

Development 

Operation 

MAintenanoe 

Messes , 

Hospitals 

Total , 


isoaoo 

700.00 


9,796.76 
2,000.00 

720.00 
60.00 


8,11Z00 
4,344.80 


22,400.00 
200.00 


200.00 
2, 15a  00 
4, 45a  00 


$i,6oaoi 

13,67178 
0,456.80 


22,60a00 
600.00 


6,800.00 

i,6oaoo 

.45a  00 
62,683.06 
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HONTANA,  FLATHEAD  (DTSIAK)  FKOJECT. 

B.  F.  Tabob,^  project  manager,  St  Ignatius,  Mont. 
LOCATIOK. 

Ck>nnties:  Flathead,  Missoula,  Sanders. 

Townships:  15  to  25  N.,  Rs.  17  to  25  W.,  Montana  meridian. 

Railroad:  Northern  Pacific. 

Towns  and  estimated  population,  June  30,  1916:  Evaro,  75;  Arlee,  200; 
RavaUi,  125;  Dixon,  250;  Perma,  35;  Camas,  50;  Dayton,  100;  Big  Arm,  75; 
Poison,  1,700;  St.  Ignatius,  225;  Ronan,  475;  and  Hot  Springs,  150. 

WATER  SUPPLY. 

Source  of  water  supply:  Flathead,  Jocko,  and  Little  Bitter  Root  Rivers; 
Mud,  Crow,  Post,  Mission,  Dry,  Finley,  Agency,  Big  Knife,  Valley,  and  Falls 
Creeks;  and  about  60  smaller  streams. 

Area  of  drainage  basin :  8,000  square  miles. 

Annual  run-off  In  acre-feet  of  Flathead  River  at  Poison,  1908  to  1915:  Mazi' 
mum,  9,740,000;  minimum,  5,883,000;  mean,  8,070,555. 

AOSICXTLTX7BAL  AND  CLIMATIC  CONDITIONa 

Area  for  which  the  service  is  prepared  to  supply  water,  season  of  1916: 
63,000  acres. 

Area  under  water-rental  applications,  season  1916  (to  June  80) :  16,994  acres. 

Length  of  irrigating  season :  May  1  to  September  30, 153  days. 

Average  elevation  of  irrigable  area :  3,000  feet  aboye  sea  level. 

Rainfall  on  irrigable  area:  At  St.  Ignatius  (Mont.)  station,  1009  to  1915, 
average,  17.37  inches;  probably  less  on  average  irrigable  area. 

Range  of  temperature  on  irrigable  area :  —  30*  to  96'  F. 

Character  of  soil  of  irrigable  area:  Varies  from  light  sandy  loam  to  heavy 
day. 

Principal  products :  Grain,  hay,  vegetables,  fruit,  and  cattle. 

Principal  markets:  Missoula,  Butte,  and  Anaconda,  Mont.,  and  other  mining 
and  lumber  towns  and  camps. 

LANDS  OPENED  FOB  IRRIGATION. 

Dates  of  public  notices  and  orders:  Proclamation  of  the  President  May  22, 
1909,  opened  lands  to  filing  under  certain  rules  as  to  registration,  etc.,  first  filing 
to  be  May  2,  1910. 

Location  of  lands  opened :  Tps.  17  to  24  N.,  Rs.  19  to  24  W.,  Montana  meridian. 

Present  status  of  irrigable  area  oi)ened:  About  49,6(X)  acres  have  been 
entered;  400  acres  open  to  entry;  97,0(X)  acres  in  private  ownership,  mostly 
Indian  allotments  held  under  trust  patents ;  5,000  acres  of  State  lands. 

Limit  of  area  of  farm  units :  160  acres ;  average  irrigable,  about  40  acres. 

Duty  of  water:  Worlcs  will  provide  about  1.5  acre-feet  per  acre  per  annum 
at  the  farm. 

Building  charges:  Not  fixed. 

Annual  operation  and  maintenance  charges:  $1  per  acre-foot;  minimum 
charge,  $1  per  acre,  1916. 

CHRONOLOGICAL  SUMMARY. 

Reconnoissance  and  preliminary  surveys  begun  in  1907. 
Construction  authorized  and  first  appropriation  made  by  act  of  Congress 
approved  April  30,  1908. 


>Diecl  August  20,  1916.     F.  T.  Crowe  apiK)iiited  project  manager. 
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Irrigation  in  Jocko  and  Mission  divisions  begun  in  1910. 
Irrigation  in  Post  division  begun  in  1911. 
Kickingliorse  feeder  canal  completed  in  1912. 
Irrigation  in  Poison  and  Pablo  divisions  begun  in  1913. 
Entire  project  26.1  per  cent  completed  June  30,  1916. 

IBBIGATION  PLAN. 

The  irrigation  plan  ot  the  Flathead  project  provides  for  the  irrigation  of 
about  152,000  acres  of  land  in  various  parts  of  what  was  the  Flathead  Indian 
Reservation,  water  being  diverted  from  creeks  and  rivers  rising  in  the  Mission 
Mountains  and  conducted  by  canals  directly  to  the  land  and  to  reservoirs  for 
the  storage  of  flood  waters.  About  12  reservoirs  will  be  constructed.  Some  of 
these  are  lakes,  the  capacity  of  which  will  increase,  and  others  natural  basins, 
which  will  require  only  the  building  of  embankments  at  low  points.  The  water 
supply  will  be  supplemented  when  necessary  by  pumping  from  Flathead  Lake. 
Irrigable  tracts  on  the  Jocko,  Mission,  Post,  Pablo,  and  Poison  divisions,  which 
contain  the  largest  percentage  of  irrigable  land  allotted  to  the  Indians,  have 
been  selected  for  the  first  development.  The  United  States  claims  all  waste, 
seepage,  spring,  and  percolating  water  arising  within  tbe  project  and  proposes 
to  use  such  water  in  connection  therewith. 

The  following  principal  features  have  been  completed :  A  distribution  system 
covering  approximately  8,500  acres  in  Jocko  Valley,  taking  water  from  Jocko 
River  and  tributaries;  a  distribution  system  covering  about  6,600  acres  and 
taking  water  from  Mission  Creek;  a  distribution  system  lying  below  Kicking- 
horse  Dam  site,  covering  about  2,000  acres;  a  distribution  system  lying  under 
the  Ninepipe  Reservoir,  covering  about  21,500  acres,  which,  together  with  the 
previous-mentioned  tract,  takes  water  from  Post  Creek  and  tributaries;  a  dis- 
tribution system  taking  water  from  Crow  Creek  for  about  2,000  acres  in  Moiese 
Valley;  a  distribution  system  under  Pablo  Reservoir,  taking  water  from  Post, 
Crow,  and  Mud  Creeks  for  about  21,200  acres ;  and  a  distribution  system  taking 
water  from  the  last-named  creeks  for  about  1,200  acres  near  To! son.  Two 
storage  reservoirs  have  been  constructed — Pablo  Reservoir  for  5,000  acre-feet 
and  Ninepipe  for  5,000  acre-feet.  Canals  have  been  dug,  but  structures  are 
incomplete  for  an  additional  area  of  about  15,000  acres.  Contract  has  been  let 
for  the  major  part  of  this  structure  work.  The  Pablo  Feeder  Canal  has  been 
built  from  2  miles  south  of  Post  Creek  to  Pablo  Reservoirs,  a  distance  of  about 
29  miles,  picking  up  the  waters  of  all  streams  flowing  from  the  mountains. 

SUHMABY  OF  GENERAIi  DATA  FOB  FLATHEAD  PBOJECT  TO  JUNE 

30,  1916. 

Areas: 

Irrigable  acreage  when  project  is  complete 152, 000 

Public  land  entered  June  30,  1916  (acres) 47,000 

Public  land  open  to  entry  June  30,  1916  (acres) 500 

Public  land  withdrawn  June  30,  1916  (acres) 7,  .500 

State  land  June  30.  1916  (acres) 11,000 

Indian  land  June  30,  1916  (acres) 85,010 

Private  land  June  30,  1916  (acres) 990 

Acreage  service  could  have  supplied  season  of  1915 52,  400 

Addition  in  flscal  year  1916 13, 600 

Estimated  addition  in  flscal  year  1917 28.700 

Estimated  acreage  service  can  supply  July  1,  1917 94,  700 

Acreage  actually  irrigated,  season  of  1915 3, 242 

Acreage  cropped  under  irrigation,  season  of  1915 3, 179 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $48, 627. 87 

Value  of  Irrigated  crops,  per  acre  cropped 15. 19 

Finances : 

Estimated  cost  of  completed  project $6, 790, 009. 68 

Total  construction  cost  to  June  30,  1916 $1,676,292.46 

Per  cent  complete,  June  30.  1916 26. 1 

Aproprlation  for  fiscal  year  1917,  total $750,000.00 

Allotment  for  construction,  flscal  year  1917 $700,000.00 

Estimated  per  cent  complete,  June  30,  1917 .^  33. 5 
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Aproprlatlon,  fiscal  year  1916 ?200, 000. 00 

Unexpended  balance  of  1915  appropriation 192, 442. 88 


Total    appropriation $392,  442. 88 

Expenditures  during  fiscal  year,  cliargeable  to  1916  appropriation: 

Disbursements $244, 180.  85 

Transfers 956. 89 

$245, 137.  74 

Registered    liabilities   chargeable   to    1916 

appropriation 31,146.92 

Contract  obligations  wholly  covered  by  1916 
appropriation 70, 640. 19 


$346,924.85 

Unencumbered  balance  July  1,  1916 $45,518.03 

Repayments : 

Water  rental  charges  accrued  to  June  30.  1916 30, 784. 22 

Collected  to  June  30,  1916 $17,999.40 

Uncollected  June  30,  1916 12, 784. 82 

Drainage : 

Estimated  acreage  damaged  l)y  seepage  to  June  30,  1916 360 

Miles  of  drains  built  to  June  30,  1916— 

Open 0.18 

Closed 1.  47 


Total 1. 65 

Estimated  acreage  protected  by  drains  built  to  June  30, 1916-  540 

Estimated  acreage  to  be  protected  by  authoriased  system 700 

Expended,  to  June  30,  1916,  on  drainage  works  completed 

and  uncompleted $23. 599.  06 

HISTOBT  OP  CONSTBUCTION  AND  ENOINEEBINQ  FEATURES. 

INVESTIGATIONS  AND  PLANS. 

In  letter  dated  April  26, 1907,  the  Office  of  Indian  Affairs  requested 
that  the  Reclamation  Service  undertake  investigations,  of  water 
supply  and  lands  to  be  irrigated  on  the  Flathead  Indian  Reservation. 
In  July,  1907,  field  surveys  and  investigations  of  possible  reservoir 
sites  were  begun.  The  gauging  of  some  of  the  streams  from  which 
the  project  might  secure  water  was  also  undertaken.  A  report  of 
the  investigations  of  the  season  and  recommendations  for  the  begin- 
ning of  work  on  certain  parts  of  the  project  were  made  in  November, 
1907.  Congress,  by  act  approved  April  30,  1908,  appropriated 
$50,000  for  surveys  and  the  beginning  of  construction  work.  Under 
this  appropriation  a  general  survey  of  the  reservation  was  begun  and 
plans  made  for  the  beginning  of  construction  work  on  certain  parts 
of  the  project.  The  general  plans  for  canal  systems  and  reservoirs 
were  considered  and  approved  by  W.  H.  Code,  chief  engineer,  Indian 
irrigation,  and  W.  H.  Sanders,  consulting  engineer  for  the  Reclama- 
tion Service. 

1909. 

Actual  construction  work  was  begun  in  Jocko  division  in  the  spring 
of  1909,  and  about  6,000  acres  of  land  brought  under  irrigation. 
During  the  same  year.  Mission  lateral  B  was  completed,  serving  a 
similar  area.  About  5  miles  of  lateral  B  were  constructed  in  Poison 
division.  Topographic  curveys  were  extended  during  theyear  to 
cover  most  of  the  irrigable  area  east  of  Flathead  Rivefc*  by  GoO qIc 
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On  April  27, 1909,  a  board  of  engineers,  consisting  of  Messrs.  H.  N. 
Savage,  H.  A.  Storrs,  R.  O.  Hay^  and  E.  F.  Tabor,  met  at  Poison 
to  consider  the  general  plans  for  Newell  Tunnel.  Test  pits  were 
sunk  to  disclose  the  character  of  the  foundation  for  the  power  house, 
so  that  final  location  was  not  made  until  June  5^  1909.  A  5  by  12 
foot  shaft,  76  feet  deep,  was  sunk  near  the  inlet  in  the  fall  of  1909, 
and  actual  driving  of  the  tunnel  was  started  December  8.  The 
tunnel  was  completed  to  the  shaft,  a  distance  of  1,703  feet,  December 
27,  1911. 

1910. 

In  the  year  1910,  Jocko  lateral  K  was  completed  and  lateral  D 
out  of  Big  Knife  Creek  was  constructed,  bringing  a  total  of  about 
8,000  acres  of  land  under  laterals  in  this  division.  Laterals  B  and  C, 
Post  division,  commanding  about  7,000  acres  of  land,  were  con- 
structed during  the  summer  months  and  work  was  begun  on  Nine- 
pipe  Dam.  The  headworks  and  diversion  dam  for  Kickinghorse 
feeder  canal  on  Post  Creek  were  completed  ready  for  the  installation 
of  gates.  Twenty-two  miles  of  the  Pablo  lateral  A  system  were  also 
completed. 

1911. 

The  Finley  Creek  system  of  laterals  in  Jocko  division  was  ex- 
cavacated  by  Government  forces  during  the  season  of  1911.  No 
structures  were  built  except  the  headgates.  In  Mission  division  a 
permanent  camp  was  constructed  at  St.  Mary  Lake,  a  telephone  line 
and  road  were  built  to  the  camp,  and  a  number  of  teist  pits  were  sunk 
to  determine  the  best  location  for  the  tunnel  and  dam.  Greneral 
plans  for  the  tunnel  and  dam  were  considered  by  boards  of  engineers 
as  follows:  H.  N.  Savage,  Charles  P.  Williams,  Joseph  Wright,  and 
E.  F.  Tabor,  August  17  and  18;  A.  P.  Davis  and  H.  N.  Savage, 
September.  2;  F.  H.  Newell,  H.  N.  Savage,  C.  J.  Moody,  and  E.  F. 
Tabor,  October  11;  D.  C.  Henny,  C.  J.  Moody,  and  E.  F.  Tabor, 
December  17,  1911.  Actual  construction  work  has  not  been  started! 
In  Post  division,  the  Kickinghorse  feeder  canal  was  constructed  by 
steam  shovel,  and  the  concrete  drops  into  Kickinghorse  Reservoir 
were  built.  The  supply  canal  between  the  Kickinghorse  and  Ninepipe 
Reservoirs  was  excavated,  but  the  three  drops  required  for  this  line 
were  not  constructed.  The  lateral  system  was  extended  to  serve  a 
total  of  about  16,000  acres,  with  the  exception  of  turnouts  and 
measuring  devices.  The  embankments  of  Ninepipe  Dam  were  raised 
to  elevation  3007,  which  will  store  about  5,350  acre- feet.  The  Pablo 
feeder  canal  was  completed  to  Post  Creek,  including  necessary  head- 
works,  wasteways,  bridges,  and  drops,  except  Post  Creek  headworks. 
Government  forces  also  constructed  the  drops  into  North,  Middle, 
and  South  Pablo  Reservoirs,  the  North  and  South  Pablo  controlling 
works,  and  about  8  miles  of  lateral  extensions.  The  first  contract 
construction  work  on  the  project  was  awarded  to  Nelson  Rich  for 
the  initial  development  of  North,  Middle,  and  South  Pablo  Dams 
and  the  excavation  of  supply  canals  and  6  miles  of  lateral  A.  The 
contractor  started  work  October  1,  1911.  Consulting  Engineer  D.  C. 
Henny  and  Supervising  Engineer  H.  N.  Savage  met  with  Project 
Manager  E.  F.  Tabor  on  May  18  and  again  on  July  1,  1911,  to  revise 
plans  for  South  Pablo  controlling  works.  digitized  by  GoOgle 
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1912. 

In  the  year  1912  the  Northern  Pacific  Railway  constructed  a  cul- 
vert under  their  track  for  lateral  E  in  Jocko  division.  In  Post 
division,  Government  forces  practically  completed  the  excavation  of 
lateral  A  and  excavated  about  15,000  cubic  yards  on  lateral  G. 
Timber  structures  were  built  on  laterals  wherever  water  applica- 
tions indicated  their  immediate  use.  The  steam-shovel  excavation 
on  the  Pablo  feeder  canal  was  extended  about  a  mile  south  of  Post 
Creek;  work  was  discontinued,  on  account  of  lack  of  funds,  April 
12,  1912,  and  has  not  since  been  resumed.  Government  forces  con- 
structed Post  Creek  headworks,  Pablo  lateral  X,  and  a  number  of 
timber  and  concrete  structures  on  Pablo  lateral  A  and  sublaterals. 
Contractor  Nelson  Rich  constructed  the  North  and  Middle  Pablo 
Dams,  started  the  South  Pablo  Dam,  and  practically  completed  the 
supply  canals. 

1913. 

In  the  year  1913,  Post  MA  lateral  was  excavated  to  station  93  by 
steam  shovel.    The  headworks,  several  of  the  other  structures,  and 

?art  of  the  lateral  system  were  built  by  Government  forces.  In 
^ablo  division,  Government  forces  constructed  252  structures  on 
laterals  X  and  A.  Contractor  Nelson  Rich  completed  the  construc- 
tion of  the  Pablo  dams  and  canals.  The  work  was  inspected  on 
May  21  by  Messrs.  Charles  P.  Williams  and  D.  C.  Henny;  June  8, 
by  Messrs.  H.  N.  Savage,  George  O.  Sanf  ord,  and  E.  F.  Tabor ;  and 
on  July  19  by  Messrs.  A.  P.  Davis,  H.  N.  Savage,  and  E.  F.  Tabor. 
Wilson  Bros,  moved  about  11,300  cubic  yards  of  excavation  on  Pablo 
lateral  31A  during  November  and  December.  In  Poison  division, 
the  excavation  of  lateral  E  and  the  placing  of  timber  structures  on 
laterals  B  and  E  were  done  by  Government  forces.  A  board  of 
engineers,  consisting  of  Messrs.  H.  N.  Savage,  Charles  P.  Williams, 
and  E.  F.  Tabor,  met  at  Great  Falls,  Mont.,  on  July  25,  1913,  to 
consider  proposed  work. 

1914. 

In  the  year  1914,  Post  MA  lateral  was  completed  to  station  284+50 
by  steam  shovel.  Sublaterals  and  structures  were  completed  to  serve 
about  3,000  acres  in  the  Moiese  Valley.  Operation  and  maintenance 
forces  placed  305  minor  structures,  principally  turnout  and  meas- 
uring devices,  in  all  divisions.  Wilson  Bros,  completed  the  excava- 
tion of  Pablo  laterals  A  (station  440  to  800)  and  31A.  Nelson  Rich 
constructed  the  Pablo  lateral  31A  tunnel,  which  will  deliver  a 
maximum  of  200  second-feet  to  lateral  31A.  Four  thousand  four 
hundred  square  yards  of  18-inch  paving  were  placed  on  the  South 
Pablo  Dam,  with  a  resultant  storage  capacity  or  1,800  acre-feet. 

1915. 

In  the  year  1915,  Wilson  Bros,  partially  constructed  Mission  lateral 
H,  and  completed  the  work  in  the  spring  of  1916.  They  also  placed 
1,710  square  yards  of  paving  on  South  Pablo  Dam,  with  a  resultant 
storage  of  3,100  acre-feet,  and  constructed  Pablo  laterals  '^^^^^f'e 
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The  Two  Miracle  Concrete  Corporation  completed  the  structures 
on  Pablo  laterals  A  (station  440  to  800)  and  31A.  The  excavation 
of  lateral  73A  was  done  by  A.  L.  Markhus,  and  the  structures  were 
built  by  J.  E.  Hilton.  The  Government  drag  line  constructed  4,500 
linear  feet  of  12  by  26  inch  timber  drain  on  the  Poison  drainage 
system.  In  connection  with  this  work,  a  board  of  engineers,  con- 
sisting of  Messrs.  D.  W.  Murphy,  Charles  P.  Williams,  and  E.  F. 
Tabor,  met  at  St.  Ignatius,  Mont,  April  22, 1915. 

CONSTBUCTION  DTTBING  EISOAL  YEAB. 

Jocko  division. — The  inlet,  outlet,  concrete  elbow,  and  bridge  for 
the  Jocko  River  Crossing  were  built  by  Government  forces.  The 
42-inch  wood-stave  pipe  for  the  crossing  was  placed  by  contract.  A 
contract  was  awarded  for  the  building  of  structures  on  the  Finley 
Creek  system,  covering  about  5,000  acres,  and  work  was  73  per  cent 
complete  at  the  end  of  the  fiscal  year. 

mission  division. — ^The  construction  of  Mission  lateral  H  system 
was  completed  June  6,  for  conveying  water  to  the  new  Flatland 
Agency  grounds  and  adjoining  farm  units  and  allotments.  Contract 
work  for  small  lateral  extensions  was  completed  June  15,  1916. 

Post  division. — ^The  only  construction  on  this  division  was  under 
contract  for  small  lateral  extensions,  work  under  which  was  15  per 
cent  complete  June  30, 1916. 

Pablo  division. — ^The  excavation  of  73A  lateral  system  was  com- 
pleted July  21,  1915.  The  structures  on  laterals  A,  31A,  and  73A 
were  built  under  contract,  and  also  the  earthwork  and  structures 
on  laterals  7P  and  8Z ;  small  lateral  extensions  were  completed  June 
15,  1916.  The  construction  of  laterals  as  noted  above  has  placed 
14,000  additional  acres  under  completed  works  on  this  division.  The 
excavation  of  the  By-Pass  canal  in  the  North  Pablo  Reservoir  was 
97  per  cent  complete  on  June  30,  1916.  Horte  Dam  was  constructed 
by  Government  forces;  it  will  impound  260  acre- feet  of  water. 

Poison  division. — The  main  drain  in  the  Poison  drainage  system — 
7,100  feet  in  length — was  excavated  with  the  old  dragline  excavator 
and  the  wooden  box  drain  laid.  A  new  Monighan  caterpillar  drag- 
line excavator  was  purchased  and  started  on  the  excavation  of  the 
branch  drains. 

OFEBATION  AND  MAINTEITANCE. 

During  the  calendar  year  1915  fewer  water-rental  applications 
were  received  and  less  land  was  irrigated  than  in  1914.  This  was 
due  almost  wholly  to  the  amount  of  rainfall,  which  was,  in  general, 
sufficient  for  gram  crops  without  irrigation.  The  precipitation  for 
1915  was  21.88  inches  at  St.  Ignatius,  which  is  4.48  inches  in  excess 
of  the  average  for  seven  years.  The  number  of  applications  received 
was  249,  representing  an  irrigable  area  of  14,268  acres.  Only  185 
farms  were  irrigated,  representing  an  irrigable  area  of  10,083  acres. 
The  land  actually  irrigated  in  1915  amounted  to  3,242  acres,  on 
which  3,637  acre-feet  of  water  were  used,  or  an  average  of  1.12 
acre-feet  per  acre.  As  the  principal  crops  watered  were  grain  and 
pasture,  the  average  of  1.12  acre-ieet  proved  sufficient.    The  system 
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of  rotation  between  laterals  or  periodic  delivery  was  continued. 
The  spring  of  1916  was  unusually  cool  and  crops  were  correspond- 
ingly late.  Up  to  the  end  of  the  fiscal  year  307  applications  for 
water  had  been  approved  and  2,675  acres  of  land  had  been  irrigated. 

Historical  review^  Flathead  project. 


Item. 


1911 


1012 


1913 


1914 


1915 


1916  (to 
June 
30). 


AcreageforwhlchseETlee  was  prepared  tosapply  water. 

Acreage  irrigated 

Miles  of  canal  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  the  land  (acre-feet) 

Per  acre  of  land  irrigated  (acre-feet) :. 


19,000 
3,360 

46 

10,940 

4.710 

1.99 


35,000 

4,203 

103 

31,876 

Los 


43,400 

4,631 

180 

22,945 

6,104 

1.30 


48,900 

6,416 

233 

46,329 

8,752 
1.36 


53,400 

3,242 

201 

21,029 

3,637 

1.13 


63,000 

2,575 

204 

4,654 

2,031 

0.79 


SETTLEMENT. 

A  number  of  tracts  of  Indian  land  have  been  sold  and  a  number 
of  homesteads  have  changed  hands.  In  this  way  new  settlers  have 
come  to  the  project  and  have  begun  improvements.  The  towns  show 
some  growth,  with  business  conditions  good.  A  number  of  build- 
ings have  been  erected  at  Poison,  including  a  church  and  a  garage ; 
St.  Ignatius  has  added  several  residences  and  business  buildings, 
including  a  garage,  and  a  new  grain  elevator  has  been  erected  at 
Ravalli. 

Settlement  data,  Flathead  project. 


Item. 


Total  number  of  farms  on  project  (irrigable)  V 

P  opulation 

Number  of  irrigated  farms 

Operated  by  owners  or  managers 

Operated  by  tenants 

Population 

Number  of  towns 

Population 

Total  population  in  towns  and  on  farms 

Number  of  public  schools 

Number  of  churches 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


1912 


2,980 

8,000 

111 

84 

27 


1913 


2,980 

8,400 

155 

127 

28 

'\ 


1914 


2,980 

13,8.5.5 

223 

188 

35 

578 

10 

2,842 

16,697 

36 

14 

9 

$205,000 

3535,870 

2,614 


1915 


2,980 

14,000 

185 

159 

26 

433 

11 

3,147 

17, 147 

48 

14 

9 

1205,000 

3495,000 

2,603 


1916  (to 
June  30). 


2,980 

» 14, 000 

303 

219 

84 

627 

12 

3,460 

17,460 

.51 

15 

0 

$205,000 

$745,733 

3,660 


1  Includes  bothirrigated  and  '*dr7"  fkrms  on  project.         *  Included  in  second  item.         *  Estimated. 
PBINCIPAL  CROPS. 


Crop  conditions  during  the  season  of  1915  were  good.  There  was 
an  increase  of  $2.13  per  acre  in  the  average  crop  value  over  that  of 
1&14.  The  yield  and  value  of  alfalfa  hay  are  underrated,  due  to 
many  farmers  cutting  only  one  crop  and  pasturing  during  the  rest 
of  me  season.  A  maximum  yield  of  4.8  tons  per  acre  is  reported. 
There  is  a  considerable  increase  in  live  stock  on  the  farms,  and  more 
interest  is  being  manifested  in  dairy  cattle. 


«1809°--16 — aa 
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Crop  report,  Flathead  {Indian)  project,  Montana,  1915. 


Irrigated  crop. 


Alfalfa  hay 

Apples 

Barley 

Beans 

Clover  hay 

Com 

Corn  fodder 

Clover  seed 

Oarden 

Hay 

Oats 

Pasture 

Peas : 

Potatoes 

Rape 

Wheat 

Less  duplicated 

Total  cropped  acreage. 


Irrigated,  no  crop: 

Young  orchard 

Young  alfalfa 

Young  clover 

MisceUaneous 

Less  duplicated  areas. . 

Grand  total  irrigated 


Area 
(acres). 


297 
1 

ao 

4 
464 

1 

12 

109 

09 

370 

893 

1,395 

14 

18 

5 

874 

1,368 


3,179 


18 
110 


3,242 


Unit  of 
yield. 


Tons 

Pounds.. 
Bushels... 

...do 

Tons 

Bushels... 

Tons 

Bushels... 

Acres 

Tons 

Bushels... 

Acres 

Bushels . . . 

...do 

Tons 

Bushels... 


Yield. 


Total. 


5ia78 
280.00 
660.00 

26.00 
699.05 

16.00 
6.16 

60.00 


526.44 
35,280.00 


48.00 

3,030.00 

2.36 

15, 870. 00 


Average 
per  acre. 


1.7 

500.0 

22.1 

5.7 

1.5 
40.0 

1.5 

.5 

53.3 

1.4 
39.7 


3.4 

162.4 

.5 

18.2 


Value. 


Per  unit. 


110.00 
.02 
.50 
ZOO 
8.00 
.50 
6.00 

laoo 

53.30 
8.00 

.31 
1.52 
2.00 

.39 
6.00 

.90 


Total  and  average. 


Total. 


15,108 

325 

50 

5,502 

8 

87 

600 

8,680 

4,211 

10,940 

2,126 

06 

1,182 

15 

14,263 


Peracra. 


$17.90 

laoo 

11.01 

11.52 

12.30 

20.00 

3.03 

5.50 

53.90 

11.36 

12.25 

1.52 

6.87 

63.40 

3.03 

16.34 


48,268 


Areas. 


Irrigahle  area  farms  reported 
Irriiated  area  farms  reported 

Under  rental  contract , 

Cropped  area  farms  reported. 


Acres. 


10,083 
3,242 
3,242 
8,320 


Farms. 


185 
185 


15.19 


Per  cent 

of 
project. 


6.63 
2.13 
2.13 
5.47 


financlalL  statement. 

[Financial  statement  In  detail,  showing  assets,  liabilities,  reserves,  and  capital,  given  in 

appendix,  p.  751.] 

Feature  costs  of  Flathead  project  to  June  SO,  1916. 


Features. 

Subfeature. 

Principal 
feature. 

Examination  and  surveys 

$41,254.93 

Storage  system: 

ICssion  division 

$14,288.69 

120,890.29 

228,146.39 

490.15 

1, 146. 67 

Post  division 

Pablo  division 

, 

Poison  division 

rf^rn<v«  dlvisfnn 

364,962.19 
364,371.03 

Canal  system :  Pablo  feeder  and  by-pass  canal 

Lateral  system: 

Jocko  divisioa 

144, 786. 10 

69, 43,5.  78 

285,175.27 

5,500.00 

324,307.37 

15,446.12 

1,18?.  88 

5,872.07 

Mission  division 

Postdivision 

Crow  division 

Pablo  division 

Poison  division 

Camas  division 

Administrative  and  general  expenses  undistributed  

Drainage  system:  Poison  division  ( Poison  drain) 

851,7iai4 
23,599.06 

101,685.11 
15,346.31 

Power  system:  Poison  division  (Newell  tunnel) i 

Fiu-Tni^nlts 

Permanent  improvements  and  lands: 

Headquarters  huf Mings , 

4,010.00 
10,118.49 

751.88 
7.50 

i^i^^m  divfwinn 

Poet  division '..'.'.'.'.'." 

Pablodivlsion 

14.917.87 

Digitized  by  VjOOQIC 


MONTANA,  FLATHEAD    (INDIAN)    PROJECT.  663 

Feature  costs  of  Flathead  project  to  June  SO,  1916 — Ck)nti]iued. 


Features. 


Sabfeature. 


Prinolpal 

feature. 


Tel  ephone  system  (project  as  a  whole) 

Operation  and  malntenanoe  during  constroctlon  (water  rental  basis). 
Plant  accounts 


Oroes  cost  of  construction  of  project  to  June  ^0,1916 

Less  revenues  earned  during  construction  period: 

Rental  of  buildings 

Rental  of  grazing  and  farming  lands 

Rentals  ofirrigatlon  water 

Rentals  of  telephones  and  tolls 

Contractors*  freight  refunds 

Forfeitures  by  defftolting  bidders  and  contractors 

Other  revenues,  unclassified 

Profit  on  mess  house  operations 

Froflt  on  mercantile  store  operations 

Profit  on  hospital  operations 

Amounts  set  up  as  reserves  or  depredation  charged  to  cost  and  not 
expended 


Net  cost  of  construction  of  project  to  June  30, 1916. . 


13,555.47 

810. 75 

30,675.02 

5,104.96 

2,072.04 

990.00 

344.10 

12,097.51 

8,525.50 

1,146.79 


S8,445.38 
98,388w2D 

26,677.66 


1,801,257.87 


64,82X23 


1,736,935.64 


Estimated  cost  of  contetnplatcd  work,  Flathead  project,  during  fiscal  year  1917. 


Features. 


Sub- 
feature. 


Principal 
feature. 


Examination  and  surveys: 
Preliminary  and  general . 

Topographic  surveys  > 

Hydroerapbic  records 

Lateral  location  surveys. 
Damages  to  land 


Storage  system: 

Preliminary  and  general 

South  Pablo  Dam 

McDonald  Dam  and  spillway. 
Little  Bitter  Root  Lake  Dam. 

Hubbart  Dam 

St.  Mary  Tunnel 


Canal  system: 

Preliminary  and  general 

Diversion  dam  and  headworks. 

Main  canal 

Flumes 

Wasteways 


Lateral  sjrstem: 

Preliminary  and  general  work. 

Headworks 

Laterals  and  sublaterals 

Drops , 

Siphons 


Drainage  system: 
Prellnunary  a 
Open  drains. 
Closed 


and  general  work. 


Closed  drains. 


Farm  units 

Permanent  impix>vements  and  land: 

Buildings 

Real  estate  and  Improvements. . 


Telephone  system: 
PrelimlnarT  anc 
Telephone  lines. 

Operation  and  maintenance  during  construction  (water  rental  basis) . 


"rdlminarT  and  general  work . 
'elephonelin 


Mercantile  stores. 
Hospitals 


Total. 


2,000 
4,000 
83,700 
15,500 
1,200 


18,000 
10,000 
278,200 
5,000 
8,000 


11,500 
1,000 


300 
7,070 
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19,400 


176,000 


106,400 


319,200 


10,000 
11,700 


12,500 


7,370 
47,430 
45,000 
3,000 
2,000 

750,000 


XONTANA,  FOBT  PECK  (INDIAN)  FBOTECT. 

R.  M.  Ck>NNEB,  project  manager,  Poplar,  Mont. 

LOCATION. 

Ck)unties:  Valley,  Sheridan. 

Townships :  26  to  88  N.,  Rs.  89  to  56  E.,  Montana  meridian. 

Railroads:  Great  Northern. 

Railroad  stations  and  estimated  population  January  1,  1916:  Wiota;' 
Klntyre;*  Frazer,  50;  Oswego,  250;  Lohmlller;*  Wolf  Point,  700;  Chelsea;* 
Poplar,  1,000;  Sprole;^  Brockton,  200;  Calais;^  and  Bl^r.^ 

WATEB  SUPPLY. 

Source  of  water  supply:  Missouri  and  Poplar  Rivers;  Little  Porcupine,  Big 
Porcupine,  Wolf,  Smoke,  and  Big  Muddy  Creeks. 

Area  of  drainage  basins :  Missouri  River,  85,000  square  miles ;  Poplar  River, 
8,000  square  miles ;  Big  Porcupine  Creek,  688  square  miles. 

Annual  run-off  in  acre-feet  (1909-1915):  Poplar  River,  mean,  52,600;  Big 
Porcupine  Creek,  mean,  13,460;  Little  Porcupine  Creek,  mean,  8,700;  Wolf 
Creek  at  Wolf  Point,  mean,  5^60;  Big  Muddy  Creek  near  Culbertson,  mean, 
28,100. 

AGBICULTTr&AL  AND  CLIMATIC  CONDITIONS. 

Area  for  which  service  is  prepared  to  supply  water,  season  of  1916:  Little 
Porcupine  unit,  2,830  acres ;  Poplar  ^iver  unit,  10,290  acres. 

Area  irrigated,  season  of  1916:  910  acres  to  June  30,  1916. 

Length  of  irrigating  season :  From  April  1  to  August  31,  153  days. 

Average  elevation  o^  irrigable  area :  2,000  feet  above  sea  level. 

Rainfall  on  Irrigable  area:  1896  to  1915,  average,  14.26  inches;  1915,  10.81 
Inches. 

Range  of  temperature  on  irrigable  area :  —40*  to  100*  F. 

Character  of  soil  of  irrigable  area :  Heavy  clay  and  loam. 

Principal  products:  Hay,  grain,  and  vegetables. 

Principal  markets:  Local  and  Minneai)olis  and  St.  Paul. 

LAND  OPEN  VOB  IBBIGATION. 

In  the  construction  of  the  systems  laterals  are  being  constructed  to  the 
alio  ted  areas  only.  The  work  of  allotting  has  been  completed,  but  a  few 
changes  are  being  made.  The  allotted  area  in  each  unit  is  as  follows:  Big 
Porcupine,  6,400  acres;  Little  Porcupine,  2,330  acres;  Missouri  River,  38,000 
acres ;  Poplar  River,  11,600  acres ;  Big  Muddy,  12,900  acres.  Under  the  Poplar 
River  80  acres  of  land  under  the  canals  have  been  sold  to  whites. 

CHRONOLOGICAL  SUMMABY. 

Reconnoissance  and  preliminary  surveys  made  in  1908. 
Little  Porcupine  unit  completed  to  allotted  irrigable  area  in  July,  1911. 
Construction  work  on  project  discontinued  temporarily  July  31,  1911,  and 
resumed  October  10,  1912. 
Entire  project  9.7  per  cent  completed  June  30,  1916. 


^  Population  lesH  than  25. 
56A 
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IBBIOATION  PLAN. 

The  irrigation  plan  for  the  Fort  Peck  project  provides,  in  so  far  as  the  water 
supply  is  found  sufficient,  for  the  irrigation  of  lands  in  various  parts  of  the 
Fort  Peck  Indian  Reservation  and  adjacent  territory  as  follows:  (1)  4,000 
acres  in  the  vicinity  of  Wlota  station,  with  flood  waters  from  Big  Porcupine 
Creek;  (2)  2,000  acres  in  the  vicinity  of  Frazer,  with  water  supply  from  Little 
Porcupine  Creek  conserved  by  storage;  (3)  28,000  acres  in  the  vicinity  of 
Poplar  and  extending  along  Poplar  River  a  distance  of  35  miles,  with  water 
supply  from  Poplar  River  conserved  by  storage  below  the  forks  of  Poplar  and 
West  Branch;  (4)  16,000  acres  lying  along  the  west  side  of  Big  Muddy  Creek, 
with  water  supply  from  Big  Muddy  Creek  conserved  by  storage  on  Smoke  and 
Wolf  Creeks;  (5)  50,000  acres  of  clear  bench  land  and  approximately  34,000 
acres  of  brush  and  timber  land  extending  along  the  Missouri  River,  with  water 
supply  ftom  the  Missouri  River  by  a  gravity  canal  heading  near  the  site  of 
old  Fort  Peck;  (6)  10,000  acres,  known  as  the  Galpin  Bottom,  lying  above  the 
Missouri  River  canal  west  of  Milk  River  and  Fort  Peck  Indian  Reservation, 
with  water  supply  by  pumping  from  the  Missouri  River  canal,  with  a  lift  of 
about  20  feet;  (7)  8,000  acres  lying  above  the  Missouri  River  canal,  east  of 
Milk  River,  in  the  Fort  Peck  Indian  Reservation,  with  water  supply  from  pump- 
ing ftom  the  Missouri  River  canal,  with  a  lift  of  ftom  10  to  20  feet.  The  United 
States  claims  all  waste,  seepage,  spring,  and  percolating  water  arising  within 
the  project  and  proposes  to  use  such  water  in  connection  therewith. 

The  Little  Porcupine  unit,  with  storage  reservoir  of  3,900  acre-feet,  has  been 
completed  to  Irrigate  2,330  acres.  Poplar  River  west  canal  B  has  been  com- 
pleted to  irrigate  2,560  acres  of  allotted  area,  and  Poplar  River  east  canal  C, 
to  irrigate  5,330  acres  of  allotted  land.  Is  98  per  cent  completed.  The  Big  Porcu- 
pine Creek  canal,  to  irrigate  4,000  acres  of  allotted  land  on  the  vest  boundary 
of  the  reservation.  Is  95  per  cen:  completed. 

It  is  proposed  during  the  next  fiscal  year  to  complete  the  Big  Porcupine  unit 
to  the  first  4,000  acres  and  to  construct  a  storage  reservoir  of  3,800  acre-feet 
capacity  on  the  Middle  Fork  of  Big  Porcupine  Creek;  to  extend  the  lateral 
system  under  the  Poplar  Rive:*  unit  to  new  allotments ;  and  to  construct  a  drop 
In  the  diversion  canal  to  Little  Porcupine  Reservoir  and  additional  farm  turn- 
outs under  the  Little  Porcupine  unit.  Future  work  will  include  the  construc- 
tion of  the  Big  Muddy  unit  to  12,900  acres  of  allotted  land  and  the  construc- 
tion of  reservoirs  for  this  unit  on  Smoke  and  Wolf  Creeks ;  the  construction  of 
a  reservoir  on  Poplar  River ;  and  the  construction  of  the  Missouri  River  canal 
to  Irrigate  37,900  acres  of  allotted  land  along  the  Missouri  River  and  adjacent 
to  the  Great  Northern  Railway,  where  the  larger  percentage  of  Indians  have 
their  homes. 

SUMMABY  OF  GENERAL  DATA  FOB  FOBT  PECK  PBOJECT  TO  JUNE 

30,  1916. 

Areas: 

Irrigable  acerage  when  project  is  complete 152,000 

Public  land  entered  June  30,  1916  (acres) 9,713 

Public  land  open  to  entry  June  30,  1916  (acres) —  107 

State  land  June  30,  1916  (acres) 180 

Indian  land  June  30,  1916  (acres) 141, 920 

Private  land,  June  30,  1916 80 

Acreage  service  could  have  supplied  season  of  1915 12, 620 

Estimated  addition  in  fiscal  year  1917 4,000 

Estimated  acreage  service  can  supply  July  1,  1917 16, 620 

Acreage  actually  irrigated,  season  of  1915 1, 100 

Acreage  cropped  under  irrigation,  season  of  1915 995 

Crops: 

Value  of  irrigated  crops,  season  of  1915 $10, 681. 13 

Value  of  irrigated  crops,  per  acre  cropped 10.73 

Finances: 

Estimated  cost  of  completed  project $5,220,000 

Total  construction  cost  to  June  30,  1916 $485,  293.  55 

Percent  complete  June  30,  1916 9.7 

Appropriation  for  fiscal  year  1917,  total $100,000 

Allotment  for  construction  fiscal  year  3917 $110, 000 

Estimated  per  cent  complete  June  30,  1917 ^  11. 4 
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Finances — Continued. 

Appropriation  fiscal  year  1916 $50,000.00 

Unexpended  balance  of  1915  appropriation 6,  764. 18 

Total    appropriation $56,  764. 18 

Expenditures  during  fiscal  year,  chargeable  to  1916 
appropriation — 

Disbursements $33,258.60 

Transfers 161.  79 

33,420.39 

Registered  liabilities  chargeable  to  1916  appro- 
priation         4,  481. 96 

37, 902. 85 

Unencumbered  balance  July  1,  1916 18,861.83 

HISTOBY  OF  CONSTBUCTION  AND  ENGINEEIUNa  FEATUBES. 

In  July,  1908,  investigation  and  surveys  of  the  Fort  Peck  project 
were  begun  by  the  Reclamation  Service.  Keconnoissance,  topo- 
graphic surveys,  and  investigation  of  storage  sites  and  power  possi- 
bilities have  been  made.  In  August,  1909,  the  project  was  visited 
by  the  chief  engineer  o£  the  Indian  Department,  Mr.  Code,  and 
H.  N.  Savage,  the  supervising  engineer  of  the  northern  division  of 
the  Reclamation  Service.  As  a  result  of  this  investigation  the  imme- 
diate construction  of  the  Missouri  River  canal  was  proposed  and 
work  begun  in  September  on  the  construction  of  the  Little  x^orcupine 
unit.  The  construction  of  the  Poplar  River  unit  was  begun  in  Octo- 
ber, 1910.  This  work  was  continued  until  August,  1911,  when  con- 
struction was  stopped  on  account  of  lack  of  funds.  Construction 
was  again  resumed  in  September,  1912.  The  Big  Porcupine  unit 
was  undertaken  in  September,  1914,  and  work  was  continued  until 
December,  1914,  and  resumed  again  in  July,  1915,  when  additional 
funds  were  available. 

CONSTBUCTION  DUBINO  FISCAL  YEAB. 

The  appropriation  of  $50,000  for  the  fiscal  year  1916  was  expended 
on  the  construction  of  the  remaining  laterals  and  completion  of  the 
diversion  dam,  three  flumes,  two  drops,  and  a  large  number  of  minor 
structures  for  the  Big  Porcupine  Creek  canal,  the  construction  of 
checks  and  turnouts  for  the  Poplar  River  unit,  and  the  operation  and 
maintenance  of  the  Poplar  River  and  Little  Porcupine  units. 

SEEPAGE  AND  DBAINAOE. 

No  serious  seepage  has  occurred  on  the  project  and  no  drainage 
work  has  been  necessary. 

ECONOMIES  OF  GGVEBNMBNT  WOBK. 

Under  the  plan  of  construction  for  this  project  it  has  been  the 
policy  to  employ  Indian  labor  as  far  as  possible.  At  first  this 
method  was  rather  expensive  because  of  the  inexperience  of  the 
Indians  in  this  class  of  work  and  the  poor  condition  of  their  stock. 
This  has  been  remedied  to  a  large  extent  and  the  Indians  have  im- 
proved as  workmen  and  have  obtained  better  horses,  partly  from 
money  earned  on  the  work.  r^^^^l^ 
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In  the  construction  of  minor  structures,  such  as  farm  and  lateral 
turnouts  and  culverts,  a  lar^e  amount  of  concrete  pipe  has  been 
manufactured  locally  at  the  following  cost  per  foot,  including  cement: 
15-inch  pipe,  40  cents;  18-inch  pipe,  55  cents;  24-inch  pipe,  75  cents; 
36-inch  pipe,  $1.30.    The  pipe  manufactured  was  made  by  the  wet 

Srocess,  which  results  in  a  pipe  much  superior  to  that  made  by  the 
ry  process. 

OPEBATION  AND  MAINTENANCE. 

Water  was  available  for  irrigation  for  the  Little  Porcupine  unit 
in  1912,  but  owing  to  the  excessive  rainfall  which  occurred  during 
the  growing  season  no  water  was .  delivered  to  the  land.  During 
1913  a  small  acreage  was  irrigated  under  the  Little  Porcupine  unit 
and  a  few  acres  under  the  Poplar  Kiver  west  canal.  Tliere  was 
urgent  need  of  irrigation  in  1913,  but  on  account  of  the  wet  season 
of  1912  and  the  large  crops  obtained  by  dry  farming  it  was  difficult 
to  persuade  any  of  the  Indians  to  use  water.  The  acreage  irrigated 
during  1914  was  1,004  acres,  or  about  one-tenth  of  the  land  under 
completed  canals. 

During  1915,  1,100  acres  were  irrigated.  The  rainfall  was  below 
normal,  but  the  temperature  during  June  and  July  was  very  low 
and  exceptional  crops  were  grown  without  irrigation.  No  money 
was  available  to  operate  the  canals  during  April  and  May  of  1915, 
and  a  considerable  acreage  under  the  Poplar  River  unit  would  have 
been  irrigated  had  water  been  available  during  the  early  months. 
The  Indians  under  the  Little  Porcupine  unit,  during  April,  1915, 
cleaned  the  canals  of  weeds  and  did  other  work  necessary  to  put  this 
unit  into  operation  when  funds  were  not  available  for  the  work. 

During  the  spring  of  1916  the  excessive  run-off  from  the  area 
above  the  canal  caused  considerable  damage  to  the  canal  banks,  but 
as  soon  as  the  canals  could  be  put  into  operation  the  delivery  of  water 
was  begun.  Up  to  the  end  of  the  fiscal  year  910  acres  had  been  irri- 
gated and  a  considerable  additional  acreage  had  been  prepared  for 
irrigation  of  grain  a  little  later  in  the  season.  Sixteen  new  allot- 
ments have  been  occupied  under  the  Poplar  River  unit  and  a  large 
acreage  plowed  and  put  into  flax  which  will  be  available  for  irri- 
gation during  1917. 

Historical  revieyo.  Fort  Peck  project. 


Item. 


1013 


1914 


1915 


1916 


Acreage  for  ^^hlch  seryloe  was  prepared  to  supply  water 

Acreage  Irrigated 

Mfles  of  canals  operated 

Water  diverted  (acre-feet) 

Water  delivered  to  laad  (acre-feet) 

Per  acre  of  laad  irrigated  (acre-feet) 


4,97D 
410 
30 
800 
800 
1.9 


10,220 

1,004 

85 

2,000 

2,000 

2.0 


12,820 

1,100 

85 

3,600 

1,560 

1.42 


12,620 
U,500 
85 
13,500 
12,250 
»1.5 


1  Estimated. 
SETTLEMENT. 


In  the  spring  of  1914  the  grazing  land  on  the  reservation  was 
opened  to  entry  through  a  drawing  in  September,  1913.  The  settle- 
ment of  this  land  was  relatively  slow  during  1914  and  1915^  but  dur- 
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ing  the  spring  of  1916  a  large  number  of  entries  were  made,  until 
the  desirable  land  was  well  taken  up.  A  few  of  the  Indians  have 
received  title  to  their  land,  and  a  few  irrigable  allotments  have 
changed  hands  at  prices  ranging  from  $25  to  $80  per  acre.  Under 
the  Poplar  Eiver  unit  the  Indians  are  moving  onto  their  irrigable 
allotments  and  establishing  homes.    In  some  cases  they  have  sold  a 

Sortion  of  their  grazing  land,  and  used  the  money  to  fence  and  put 
own  wells  and  establish  themselves  on  their  irrigable  allotments. 


Settlement  data,  Fort  Peck  project. 


Item. 


1913 


1914 


1915 


19ie 


Total  number,  of  allotmeats  on  project  (irrigable). 

Population  (Indians) , , 

Number  of  irrigated  fanns , 

Operated  by  owners  or  managers 

Operated  by  tenants 

Population 

Number  of  towns 

Population,  white , 

Total  population  in  towns  and  on  farms 

Number  of  schools: 

Indian , 

White 

Number  of  churches* 

Number  of  banks 

Total  capital  stock 

Total  amount  of  deposits 

Total  number  of  depositors 


1,991 
18 
18 


50 

6 

980 

2,971 

6 

1 

5 

3 

$65,000 

1160,000 

900 


1,780 

1,991 

29 

26 

8 

70 

5 

1,440 

3,431 

5 

2 

6 

4 

186,000 

1223,000 

1,260 


1,780 

2,046 

43 

40 

2 

110 

5 

1,780 

3,826 

6 

3 

7 

6 

$105,000 

S234,000 

1,400 


1,780 

3,002 

148 

M6 

2 

1 130 

5 

2,200 

4,292 

5 

6 

7 

4 

$110,000 

$477,000 

1,070 


1  Estimated. 


PBINCIPAL  CHOPS. 


The  principal  crops  raised  on  the  reservation  are  oats,  wheat,  flax, 
vegetables,  and  a  large  tonnage  of  blue- joint  hay.  There  is  an  in- 
creased acreage  each  year  under  the  irrigation  canals  and  on  dry 
farming.  The  greater  part  of  the  Indians  have  their  homes  along 
the  Missouri  Kiver,  and  they  try  to  farm  on  the  dry  land.  In  1912 
good  crops  were  obtained  over  this  area,  but  for  the  last  two  years 
the  results  have  not  been  satisfactory-  Several  Indians  have  re- 
cently moved  to  the  Poplar  Eiver  and  begun  farming  on  the  irri- 
gable area. 

Crop  report  J  Fort  Peck  (Indian)  project,  Montana,  year  of  1915, 


Crop. 


Area 

(acres), 


Unit  of 
yield. 


Yields. 


Total. 


Average 
per  acre. 


Valaes. 


Per  unit 
of  yield. 


Total. 


Per  acre. 


Wheat 

Oats 

Barley 

Hay 

(iarden 

Total  cropped  acreage. 
Irrigated,  no  crop 

Total  irrigated  acreage 


176 
142 
30 
640 

8 


995 
105 

1,100 


Bushels. 
...do.... 
...do.... 
Tons 


2,176 

3,551 

417 

843 


12.4 

26.0 

13.9 

1.32 


Total  and  average. 


$a90 

.38 

.55 

&00 


$1,950 

1,349 

229 

6,744 

400 


10,681 


$1L13 

9.50 

7.64 

laM 

6a  00 


ia73 
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[Ftnaiicial  Btatement  in  detail,  showing  assets,  liabilities,  reserves,  and  capital,  given  In 

appendix,  p.  752.] 

Feature  costs  of  Fort  Peck  project  to  June  SO,  1916. 


Features. 


Snb- 
features. 


Principal 
features. 


Ezmination  and  surveys.. 
Storage  works: 

IJttle  Porcopine  unit. 

Big  Poreopine  tmit . . . 


Canal  system: 

Poplar  River  unit... 
Big  Porcupine  unit. 
Big  Muddy  unit 


lateral  system: 

Little  Porcupine  unit. 

Poplar  River  unit 

Big  Porcupine  imit. . . 
Big  Muddy  unit 


Permanent  improvements  and  land:  Project  buildings 

Operation  and  maintenance  during  construction  (water  rental  basis). 
Plant  accounts 


Oross  cost  of  construction  of  project  to  June  30,  191G. 
licss  revenues  earned  during  construction  i)eriod: 

Rental  of  buildings 

Loss  on  mess  house  operations 

Profit  on  mercantile  store  operations 

Profit  on  hospital  operations 


Net  cost  of  construction  of  project  to  June  30, 1916. 


»  Deduct. 


$28,785.00 
87.10 


206,165.64 

62,738.30 

654.53 


24,210.48 

54,299.00 

53,461.44 

436.34 


1,104.31 

» 434. 57 

9,136.88 

408.34 


$32,133.97 
28,872.10 

269,558.47 


132,407.26 
7,737.20 
14,584.65 
10,570.07 


495,863.62 


10,214.06 


485,648.66 


Estimated  cost  of  cfmternplated  work,  Fort  Peck  project,  during  fiscal  year  1917, 


Features. 


feub- 
foatures. 


Principal 
features. 


Storage  works: 

Big  Porcupine  unit  (storage  dam). 
Little  Porcupine  unit 


Canal  system: 

Poplar  River  miit.. 
Big  Muddy  unit... 


Lateral  system: 

Little  Porcupine  unit. 

Poplar  River  unit 

Big  Porcupine  unit . . . 


Operation  and  maintenance  during  construction  (water  rental  ba^is). 
Total 


$68,900.00 
1,200.00 


5,000.00 
5,000.00 


740.00 
1,440.00 
18,620.00 


$70,100.00 
10,000.00 


20,80a00 
10,000.00 


110,900.00 
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LEGISLATION. 

BECLAMATION  ACT. 

An  Act  Appropriatinsr  the  receipts  from  the  sale  and  disposal  of  public 
lands  in  certain  States  and  Territories  to  the  construction  of  irrigation 
works  for  the  reclamation  of  arid  lands. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  Stales  of  America  in  Congress  assembled^  That  all  moneys 
received  from  the  sale  and  disposal  of  public  lands  in  Arizona,  Cali- 
fornia, Colorado,  Idaho,  Kansas,  Montana,  Nebraska,  Nevada,  New 
Mexico,  North  Dakota,  Oklahoma,  Oregon,  South  Dakota,  Utah, 
Washington,  and  Wyoming,  beginning  with  the  fiscal  year  ending 
June  thirtieth,  nineteen  hundred  and  one,  including  the  surplus  of 
fees  and  commissions  in  excess  of  allowances  to  registers  and  re- 
ceivers, and  excepting  the  five  per  centum  of  the  proceeds  of  the  sales 
of  public  lands  in  the  above  States  set  aside  by  law  for  educational 
and  other  purposes,  shall  be,  and  the  same  are  hereby,  reserved,  set 
aside,  and  appropriated  as  a  special  fund  in  the  Treasury  to  be  known 
as  the  "reclamation  fund,"  to  be  used  in  the  examination  and  survey 
for  and  the  construction  and  maintenance  of  irrigation  works  for  the 
storage,  diversion,  and  development  of  waters  for  the  reclamation 
of  and  and  semiarid  lands  in  the  said  States  and  Territories,  and 
for  the  payment  of  all  other  expenditures  provided  for  in  this  Act : 
Provided,  That  in  case  the  receipts  from  the  sale  and  disposal  of 

f)ublic  lands  other  than  those  realized  from  the  sale  and  disposal  of 
ands  referred  to  in  this  section  are  insufficient  to  meet  the  require- 
ments for  the  support  of  agricultural  colleges  in  the  several  States 
and  Territories,  under  the  Act  of  August  thirtieth,  eighteen  hundred 
and  ninety,  entitled  "An  Act  to  apply  a  portion  of  the  proceeds  of  the 

f>ublic  lands  to  the  more  complete  endowment  and  support  of  the  col- 
eges  for  the  benefit  of  agriculture  and  the  mechanic  arts,  established 
under  the  provisions  of  an  Act  of  Congress  approved  July  second, 
eighteen  hundred  and  sixty-two,"  the  deficiency,  if  any,  in  the  sum 
necessary  for  the  support  of  the  said  colleges  shall  be  provided  for 
from  any  moneys  in  the  Treasury  not  otherwise  appropriated. 

Sec.  2.  That  the  Secretary  of  the  Interior  is  hereby  authorized  and 
directed  to  make  examinations  and  surveys  for,  and  to  locate  and 
construct,  as  herein  provided,  irrigation  works  for  the  storage,  diver- 
sion, and  development  of  waters,  including  artesian  wells,  and  to 
report  to  Congress  at  the  beginning  of  each  regular  session  as  to  the 
results  of  such  examinations  and  surveys,  giving  estimates  of  cost  of 
all  contemplated  works,  the  quantity  and  location  of  the  lands  which 
can  be  irrigated  therefrom,  and  all  facts  relative  to  the  practicability 
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of  each  irrigation  project;  also  the  cost  of  works  in  process  of  con- 
struction as  well  as  of  those  which  have  been  completed. 

Sec.  3.  That  the  Secretary  of  the  Interior  shall,  before  giving  the 
public  notice  provided  for  in  section  four  of  this  Act,  withdraw  from 
public  entry  the  lands  required  for  any  irrigation  works  conteni- 
plated  under  the  provisions  of  this  Act,  and  shall  restore  to  public 
entry  any  of  the  lands  so  withdrawn  when,  in  his  judgment,  such 
lands  are  not  required  for  the  purposes  of  this  Act ;  and  the  Secretary 
of  the  Interior  is  hereby  authorized,  at  or  immediately  prior  to  the 
time  of  beginning  the  surveys  for  any  contemplated  irrigation  works, 
to  withdraw  from  entry,  except  under  the  homestead  laws,  any  public 
lands  believed  to  be  susceptible  of  irrigation  from  said  works :  Pro- 
vided^ That  all  lands  entered  and  entries  made  under  the  homestead 
laws  within  areas  so  withdrawn  during  such  withdrawal  shall  be  sub- 
ject to  all  the  provisions,  limitations,  charges,  terms,  and  conditions 
of  this  Act ;  that  said  surveys  shall  be  prosecuted  diligently  to  com- 
pletion, and  upon  the  completion  thereof,  and  of  the  necessary  maps, 
plans,  and  estimates  of  cost,  the  Secretary  of  the  Interior  shall  deter- 
mine whether  or  not  said  project  is  practicable  and  advisable,  and  if 
determined  to  be  impracticable  or  unadvisable  he  shall  thereupon 
restore  said  lands  to  entry ;  that  public  lands  which  it  is  proposed  to 
irrigate  by  means  of  any  contemplated  works  shall  be  subject  to  entry 
only  under  the  provisions  of  the  homestead  laws  in  tracts  of  not  less 
than  forty  nor  more  than  one  hundred  and  sixty  acres,  and  shall  be 
subject  to  the  limitations,  charges,  terms,  and  conditions  herein  pro- 
vided :  Provided^  That  the  commutation  provisions  of  the  homestead 
laws  shall  not  apply  to  entries  made  under  this  Act. 

Sec.  4.  That  upon  the  determination  by  the  Secretary  of  the  In- 
terior that  any  irrigation  project  is  practicable,  he  may  cause  to  be 
let  contracts  for  the  construction  ot  the  same,  in  such  portions  or 
sections  as  it  may  be  practicable  to  construct  and  complete  as  parts  of 
the  whole  project,  providing  the  necessary  funds  for  such  portions  or 
sections  are  available  in  the  reclamation  fund,  and  thereupon  he  shall 
give  public  notice  of  th^  lands  irrigable  under  such  project,  and  limit 
of  area  per  entry,  which  limit  shall  represent  the  acreage  which,  in 
the  opinion  of  the  Secretary,  may  be  reasonably  required  for  the 
support  of  a  family  upon  the  lands  in  question ;  also  of  the  charges 
which  shall  be  made  per  acre  upon  the  said  entries^  and  upon  lands 
in  private  ownership  which  may  be  irrigated  by  the  waters  of  the  said 
irrigation  project,  and  the  number  of  annual  installments,  not  ex- 
ceeding ten,  in  which  such  charges  shall  be  paid  and  the  time  when 
such  payments  shall  commence.  The  said  charges  shall  be  deter- 
mined with  a  view  of  returning  to  the  reclamation  fund  the  esti- 
mated cost  of  construction  of  the  project,  and  shall  be  apportioned 
equitably :  Provided^  That  in  all  construction  work  eight  hours  shall 
constitute  a  day's  work,  and  no  Mongolian  labor  shall  be  employed 
thereon. 

Sec.  5.*  That  the  entryman  upon  lands  to  be  irrigated  by  such 
works  shall,  in  addition  to  compliance  with  the  homestead  laws, 
reclaim  at  least  one-half  of  the  total  irrigable  area  of  his  entry  for 
agricultural  purposes,  and  before  receiving  patent  for  the  lands  cov- 
ered by  his  entiy  shall  pay  to  the  Government  the  charges  appor- 

1  Sec  6.  Manner  of  payments,  amended  by  act  of  Aug.  0,  ldl2  (87  Stat,  266). 
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tioned  against  such  tract,  as  provided  in  section  four.  No  right  to  the 
use  of  water  for  land  in  private  ownership  shall  be  sold  for  a  tract 
exceeding  one  hundred  and  sixty  acres  to  any  one  landowner,  and  no 
such  sale  shall  be  made  to  any  landowner  unless  he  be  an  actual  bona 
fide  resident  on  such  land,  or  occupant  thereof  residing  in  the  neigh- 
borhood of  said  land,  end  no  such  right  shall  permanently*  attach 
until  all  payments  therefor  are  made.  The  annual  installments  shall 
be  paid  to  the  receiver  of  the  local  land  office  of  the  district  in  which 
the  land  is  situated,  and  a  failure  to  make  any  two  payments  when 
due  shall  render  the  entry  subject  to  cancellation,  with  the  forfeiture 
of  all  rights  under  this  Act,  as  well  as  of  any  moneys  already  paid 
thereon.  All  moneys  received  from  the  above  sources  shall  be  paid 
into  the  reclamation  fund.  Begisters  and  receivers  shall  be  allowed 
the  usual  commissions  on  all  moneys  paid  for  lands  entered  under 
this  Act. 

Sec.  6.  That  the  Secretary  of  the  Interior  is  hereby  authorized  and 
directed  to  use  the  reclamation  fund  for  the  operation  and  mainte- 
nance of  all  reservoirs  and  irrigation  works  constructed  under  the 
provisions  of  this  Act :  Provided^  That  when  the  payments  required 
by  this  Act  are  made  for  the  major  portion  of  the  lands  irrigated 
from  the  waters  of  any  of  the  works  herein  provided  for,  then  the 
management  and  operation  of  such  irrigation  works  shall  pass  to  the 
owners  of  the  lands  irrigated  thereby,  to  be  maintained  at  their  ex- 
pense under  such  form  of  organization  and  under  such  rules  and 
regulations  as  may  be  acceptable  to  the  Secretary  of  the  Interior: 
Provided^  That  the  title  to  and  the  management  and  operation  of  the 
reservoirs  and  the  works  necessary  for  their  protection  and  operation 
shall  remain  in  the  Government  until  otherwise  provided  by  Congress. 

Sec.  7.  That  where  in  carrying  out  the  provisions  of  this  Act  it 
becomes  necessary  to  acquire  any  rights  or  property,  the  Secretary  of 
the  Interior  is  hereby  authorized  to  acquire  the  same  for  the  United 
States  by  purchase  or  by  condemnation  under  judicial  process,  and 
to  pay  from  the  reclamation  fund  the  sums  which  may  be  needed  for 
that  purpose,  and  it  shall  be  the  duty  of  the  Attorney-General  of  the 
United  States  upon  every  application  of  the  Secretary  of  the  Interior, 
under  this  Act,  to  cause  proceedings  to  be  commenced  for  condemna- 
tion within  thirty  days  from  the  receipt  of  the  application  at  the 
Department  of  Justice. 

Sec.  8.  That  nothing  in  this  Act  shall  be  construed  as  affecting  or 
intended  to  affect  or  to  in  any  way  interfere  with  the  laws  of  any 
State  or  Territory  relating  to  the  control,  appropriation,  use,  or  dis- 
tribution of  water  used  in  irrigation,  or  any  vested  right  acquired 
thereunder,  and  the  Secretary  of  the  Interior,  in  carrying  out  the  pro- 
visions of  this  Act,  shall  proceed  in  conformity  with  such  laws,  and 
nothing  herein  shall  in  any  way  affect  any  right  of  any  State  or  of 
the  Federal  Government  or  of  any  landowner,  appropnator,  or  user 
of  water  in,  to,  or  from  any  interstate  stream  or  the  waters  thereof : 
Provided^  That  the  right  to  the  use  of  water  acquired  under  the  pro- 
visions of  this  Act  shall  be  appurtenant  to  the  land  irrigated  and 
beneficial  use  shall  be  the  basis,  the  measure,  and  the  limit  of  the 
right. 

Sec.  9.^  That  it  is  hereby  declared  to  be  the  duty  of  the  Secretary 
of  the  Interior  in  carrying  out  the  provisions  of  this  Act,  so  far  as 


>  Sec.  0  repealed  by  act  of  June  25,  1910  (36  Stat 
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the  same  may  be  practicable  and  subject  to  the  existence  of  feasible 
irrigation  projects,  to  expend  the  major  portion  of  the  funds  arising 
from  the  sale  of  public  lands  within  eacn  State  and  Territory  here- 
inbefore named  for  the  benefit  of  arid  and  semiarid  lands  within  the 
limits  of  such  State  or  Territory :  Provided^  That  the  Secretary  may 
temporarily  use  such  portion  of  said  funds  for  the  benefit  of  arid  or 
semiarid  lands  in  any  particular  State  or  Territory  hereinbefore 
named  as  he  may  deem  advisable,  but  when  so  used  the  excess  shall 
be  restored  to  the  fund  as  soon  as  practicable,  to  the  end  that  ulti- 
mately, and  in  any  event,  within  each  ten-year  period  after  the 
passage  of  this  Act,  the  expenditures  for  the  benefit  of  the  said  States 
and  Territories  shall  be  equalized  according  to  the  proportions  and 
subject  to  the  conditions  as  to  practicability  and  feasibility  aforesaid. 

Sec.  10.  That  the  Secretary  of  the  Interior  is  hereby  authorized  to 
perform  any  and  all  acts  and  to  make  such  rules  and  regulations  as 
may  be  necessary  and  proper  for  the  purpose  of  carrying  the  pro- 
visions of  this  Act  into  full  force  and  effect. 

Approved,  June  17,  1902  (32  Stat,  388). 

BECLAMATION  EXTENSION  ACT. 

An  Act  Extending  the  period  of  payment  under  reclamation  projects,  and 

for  other  purposes. 

Be  it  enacted  hy  th^e  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  any  person 
whose  lands  hereafter  become  subject  to  the  terms  and  conditions  of 
the  Act  approved  June  seventeenth,  nineteen  hundred  and  two,  enti- 
tled "An  Act  appropriating  the  receipts  from  the  sale  and  disposal  of 
public  lands  in  certain  States  and  Territories  to  the  construction  of 
irrigation  works  for  the  reclamation  of  arid  lands,"  and  Acts  amenda- 
tory thereof  or  supplementary  thereto,  hereafter  to  be  referred  to  as 
the  reclamation  law,  and  any  person  who  hereafter  makes  entry 
thereunder  shall  at  the  time  of  making  water-right  application  or 
entry,  as  the  case  may  be,  pay  into  the  reclamation  fund  five  per 
centum  of  the  construction  charge  fixed  for  his  land  as  an  initial  in- 
stallment, and  shall  pay  the  balance  of  said  charge  in  fifteen  annual 
installments,  the  first  five  of  which  shall  each  be  five  per  centum  of 
the  construction  charge  and  the  remainder  shall  each  be  seven  per 
centum  until  the  whole  amount  shall  have  been  paid.  The  first  of  the 
annual  installments  shall  become  due  and  payable  on  December  first 
of  the  fifth  calendar  year  after  the  initial  installment:  Provided^ 
That  any  water-right  applicant  or  entryman  may,  if  he  so  elects,  pay 
the  whole  or  any  part  of  the  construction  charges  owing  by  him 
within  any  shorter  period:  Provided  furtfier^  That  ^ntry  may  be 
made  whenever  water  is  available,  as  announced  by  the  Secretary  of 
the.  Interior,  and  the  initial  payment  be  made  when  the  charge  per 
acre  is  established. 

ACT   SHALL   APPLY  TO   EXISTING   PROJECTS. 

Sec.  2.  That  any  person  whose  land  or  entry  has  heretofore  become 
subject  to  the  terms  and  conditions  of  the  reclamation  law  shall  pay 
the  construction  charge,  or  the  portion  of  the  construction  charge 
remaining  unpaid,  in  twenty  annual  installments,  the  fiipt^  of  which 
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shall  become  due  and  payable  on  December  first  of  the  year  in  which 
the  public  notice  affecting  his  land  is  issued  under  this  Act,  and  sub- 
sequent installments  on  December  first  of  each  year  thereafter.  The 
first  four  of  such  installments  shall  each  be  two  per  centum,  the  next 
two  installments  shall  each  be  four  per  centum,  and  the  next  fourteen 
each  six  per  centum  of  the  total  construction  charge,  or  the  portion 
of  the  construction  charge  unpaid  at  the  beginning  of  such  install- 
ments. 

PENALTIES. 

Sec.  8.  That  if  any  water-right  applicant  or  entryman  shall  fail  to 
pay  any  installment  of  his  construction  charges  when  due,  there  shall 
be  added  to  the  amount  unpaid  a  penalty  of  one  per  centum  thereof, 
and  there  shall  be  added  a  like  penalty  of  one  per  centum  of  the 
amount  unpaid  on  the  first  day  of  each  month  thereafter  so  long  as 
such  default  shall  continue.  If  any  such  applicant  or  entryman  shall 
be  one  year  in  default  in  the  payment  of  any  installment  of  the  con- 
struction charges  and  penalties,  or  any  part  thereof,  his  water-right 
application,  and  if  he  oe  a  homestead  entryman  his  entry  also,  shall 
be  subject  to  cancellation,  and  all  payments  made  by  him  forfeited 
to  the  reclamation  fund,  but  no  homestead  entry  shall  be  subject  to 
contest  because  of  such  default:  Provided^  Thsit  if  the  Secretary  of 
the  Interior  shall  so  elect,  he  may  cause  suit  or  action  to  be  brought 
for  the  recovery  of  the  amount  indefault  and  penalties;  but  if  suit  or 
action  be  brought,  the  right  to  declare  a  cancellation  and  forfeiture 
shall  be  suspended  pending  such  suit  or  action. 

INCREASE  OF  CHABGES. 

Sec.  4.  That  no  increase  in  the  construction  charges  shall  here- 
after be  made,  after  the  same  have  been  fixed  by  public  notice,  except 
by  agreement  between  the  Secretary  of  the  Interior  and  a  majority  of 
the  water-right  applicants  and  entrymen  to  be  affected  by  such 
increase,  whereupon  all  water-right  applicants  and  entrymen  in  the 
area  proposed  to  be  affected  by  the  increased  charge  shall  become  sub- 
ject thereto.  Such  increased  charge  shall  be  added  to  the  construc- 
tion charge  and  payment  thereof  distributed  over  the  remaining 
unpaid  installments  of  construction  charges:  Provided^  That  the 
Secretary  of  the  Interior,  in  his  discretion,  may  agree  that  such  in- 
creased construction  charge  shall  be  paid  in  additional  annual  install- 
ments, each  of  which  shall  be  at  least  equal  to  the  amount  of  the 
largest  installment  as  fixed  for  the  project  by  the  public  notice  there- 
tofore issued.  And  such  additional  installments  of  the  increased 
construction  charge,  as  so  agreed  upon,  shall  become  due  and  payable 
on  December  first  of  each  year  subsequent  to  the  year  when  the  final 
installment  of  the  construction  charge  under  such  public  notice  is  due 
and  payable :  Provided  further^  That  all  such  increased  construction 
cliarges  shall  be  subject  to  the  same  conditions,  penalties,  and  suit  or 
action  as  provided  in  section  three  of  this  Act. 

OPERATION    AND    MAINTENANCE. 

Sec.  6.  That  in  addition  to  the  construction  charge,  every  water 
right  applicant,  entryman,  or  landowner  under  or  upon  a  recla- 
mation project  shall  also  pay,  whenever  water  service  is  ^available 
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for  the  irrigation  of  his  land,  an  operation  and  maintenance  charge 
based  upon  the  total  cost  of  operation  and  maintenance  of  the  project, 
or  each  separate  unit  thereof,  and  such  charge  shall  be  made  for  each 
acre- foot  of  water  delivered;  but  each  acre  of  irrigable  land,  whether 
irrigated  or  not,  shall  be  charged  with  a  minimum  operation  and 
maintenance  charge  based  upon  the  charge  for  delivery  of  not  less 
than  one  acre-foot  of  water:  Provided^  Tnat,  whenever  any  legally 
organized  water  users'  association  or  irrigation  district  shall  so  re- 
quest, the  Secretary  of  the  Interior  is  hereby  authorized,  in  his  dis- 
cretion, to  transfer  to  such  water  users'  association  or  irrigation  dis- 
trict the  care,  operation,  and  maintenance  of  all  or  any  part  of  the 
project  works,  subject  to  such  rules  and  regulations  as  he  may  pre- 
scribe. If  the  total  amount  of  operation  and  maintenance  charges 
and  penalties  collected  for  any  one  irrigation  season  on  any  project 
shall  exceed  the  cost  of  operation  and  maintenance  of  the  project 
during  that  irrigation  season,  the  balance  shall  be  applied  to  a  reduc- 
tion of  the  charge  on  the  project  for  the  next  irrigation  season,  and 
any  deficit  incurred  may  likewise  be  added  to  the  charge  for  the  next 
irrigation  season. 

PENAl/riES. 

Sec.  6.  That  all  operation  and  maintenance  charges  shall  become 
due  and  payable  on  the  date  fixed  for  each  project  by  the  Secretary 
of  the  Interior,  and  if  such  charge  is  paid  on  or  before  the  date  when 
due  there  shall  be  a  discount  of  five  per  centum  of  such  charge ;  but 
if  such  charge  is  unpaid  on  the  first  day  of  the  third  calendar  month 
thereafter,  a  penalty  of  one  per  centum  of  the  amount  unpaid  shall  be 
added  thereto,  and  thereafter  an  additional  penalty  of  one  per  centum 
of  the  amount  unpaid  shall  be  added  on  the  first  day  of  each  calendar 
month  if  such  charge  and  penalties  shall  remain  unpaid,  and  no  water 
shall  be  delivered  to  the  lands  of  any  water-right  applicant  or  entry- 
man  who  shall  be  in  arrears  for  more  than  one  calendar  year  for  the 
payment  of  any  charge  for  operation  and  maintenance,  or  any  annual 
construction  charge  and  penalties.  If  any  water-right  applicant  or 
entryman  shall  be  one  year  in  arrears  in  the  payment  of  any  charge 
for  operation  and  maintenance  and  penalties,  or  any  part  thereof, 
his  water-right  application,  and  if  he  be  a  homestead  entryman  his 
entry  also,  shall  be  subject  to  cancellation,  and  all  payments  made  by 
him  forfeited  to  the  reclamation  fund,  but  no  homestead  entry  shall 
be  subject  to  contest  because  of  such  arrears.  In  the  discretion  of 
the  Secretary  of  the  Interior  suit  or  action  may  be  brought  for  the 
amounts  in  aeiault  and  penalties  in  like  manner  as  provided  in  sec- 
tion three  of  this  Act. 

FISCAL  AGENT. 

Sec.  7.  That  the  Secretary  of  the  Interior  is  hereby  authorized, 
in  his  discretion,  to  designate  and  appoint,  under  such  rules  and  regu- 
lations as  he  may  prescribe,  the  legally  organized^  water  users'  asso- 
ciation or  irrigation  district,  under  any  reclamation  project,  as  the 
fiscal  agent  of  the  United  States  to  collect  the  annual  payments  on 
the  construction  charge  of  the  project  and  the  annual  charges  for 
operation  and  maintenance  and  all  penalties:  Provided^  Tnat  no 
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water  bright  applicant  or  entryman  shall  be  entitled  to  credit  for  any 
payment  thus  made  until  the  same  shall  have  been  paid  over  to  an 
officer  designated  by  the  Secretary  of  the  Interior  to  receive  the  same. 

RECLAMATION   REQUIREMENTS. 

Sec.  8.  That  the  Secretary  of  the  Interior  is  hereby  authorized  to 
make  general  rules  and  regulations  governing  the  use  of  water  in 
the  irrigation  of  the  lands  within  any  proiect,  and  may  require  the 
reclamation  for  agricultural  purposes  and  the  cultivation  of  one- 
fourth  the  irritable  area  under  each  water- right  application  or  entry 
within  three  mil  irrigation  seasons  after  the  filing  of  water-right 
application  or  entry,  and  the  reclamation  for  agricultural  purposes 
and  the  cultivation  of  one-half  the  irrigable  area  within  five  full  irri- 
gation seasons  after  the  filing  of  the  water-right  application  or  entry, 
and  shall  provide  for  continued  compliance  with  such  requirements. 
Failure  on  the  part  of  any  water-right  applicant  or  entryman  to  com- 
ply with  such  requirements  shall  render  his  application  or  entry 
subject  to  cancellation. 

LANDS   NOT  SUBJECT  TO  RECLAMATION    ACT. 

Sec.  9.  That  in  all  cases  where  application  for  water  right  for 
lands  in  private  ownership  or  lands  held  under  entries  not  subject 
to  the  reclamation  law  shall  not  be  made  within  one  year  after  the 
passage  of  this  Act,  or  within  one  year  after  notice  issued  in  pursu- 
ance of  section  four  of  the  reclamation  Act,  in  cases  where  such 
notice  has  not  heretofore  been  issued,  the  construction  charges  for 
such  land  shall  be  increased  five  per  centum  each  year  until  such 
application  is  made  and  an  initial  installment  is  paid. 

WITHDRAWN  LANDS  SUBJECT  TO  ENTRY. 

Sec.  10.  That  the  Act  of  Congress  approved  February  eighteenth, 
nineteen  hundred  and  eleven,  entitled  "An  Act  to  amend  section 
five  of  the  Act  of  Congress  of  June  twenty-fifth,  nineteen  hundred 
and  ten,  entitled  'An  Act  to  authorize  advances  to  the  reclamation 
fund  and  for  the  issuance  and  disposal  of  certificates  of  indebtedness 
in  reimbursement  therefor,  and  for  other  purposes,'"  be,  and  the 
same  hereby  is,  amended  so  as  to  read  as  follows : 

"  Sec.  5.  That  no  entry  shall  be  hereafter  made  and  no  entryman 
shall  be  permitted  to  go  upon  lands  reserved  for  irrigation  purposes 
until  the  Secretary  of  the  Interior  shall  have  established  the  unit  of 
acreage  per  entry,  and  water  is  ready  to  be  delivered  for  the  land  in 
such  unit  or  some  part  thereof  and  such  fact  has  been  announced 
by  the  Secretary  of  the  Interior:  Provided^  That  where  entries 
made  prior  to  June  twenty-fifth,  nineteen  hundred  and  ten,  have 
been  or  may  be  relinquished,  in  whole  or  in  part,  the  lands  so  relin- 
c^uished  shall  be  subject  to  settlement  and  entry  under  the  reclama- 
tion law." 

WATER  service. 

Sec.  11.  That  whenever  water  is  available  and  it  is  impracticable 
to  apportion  operation  and  maintenance  charges  as  provided  in  sec- 
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tion  five  of  this  Act,  the  Secretary  of  the  Interior  may,  prior  to  giving 
public  notice  of  the  construction  charge  per  acre  upon  land  under  any 
project,  furnish  water  to  any  entryman  or  private  landowner  there- 
under until  such  notice  is  given,  making  a  reasonable  charge  therefor, 
and  such  charges  shall  be  subject  to  the  same  penalties  and  to  the  pro- 
visions for  cancellation  and  collection  as  herein  provided  for  other 
operation  and  maintenance  charges. 

ADMISSION  OF  PRIVATE  LANDOWNERS  TO  NEW  PROJECTS. 

Sec.  12.  That  before  any  contract  is  let  or  work  begun  for  the  con- 
struction of  any  reclamation  project  hereafter  adopted  the  Secretary 
of  the  Interior  shall  require  the  owners  of  private  lands  thereunder  to 
agree  to  dispose  of  all  lands  in  excess  of  the  area  which  he  shall  deem 
sufficient  for  the  support  of  a  family  upon  the  land  in  question,  upon 
such  terms  and  at  not  to  exceed  such  price  as  the  Secretary  of  the  In- 
terior may  designate;  and  if  any  landowner  shall  refuse  to  agree  to 
the  requirements  fixed  by  the  Secretary  of  the  Interior,  his  land  shall 
not  be  included  within  the  project  if  adopted  for  construction. 

DISPOSITION  OF  EXCESS  FARM  UNITS. 

Sec.  13.  That  all  entries  under  reclamation  projects  containing 
more  than  one  farm  unit  shall  be  reduced  in  area  and  conformed  to  a 
single  farm  unit  within  two  years  after  making  proof  of  residence, 
improvement,  and  cultivation,  or  within  two  years  after  the  issuance 
of  a  farm-unit  plat  for  the  project,  if  the  same  issues  subsequent  to 
the  making  of  such  proof :  Provided^  That  such  g^roof  is  made  within 
four  years  from  the  date  as  announced  by  the  Secretary  of  the  In- 
terior that  water  is  available  for  deliverj^  for  the  land.  Any  entry- 
man  failing  within  the  period  herein  provided  to  dispose  of  the  excess 
of  his  entry  above  gne  :fiirm  unit,  in  the  manner  provided  by  law,  and 
to  conform  his  entry  to  a  single  farm  unit  shall  render  his  entry  sub- 
ject to  cancellation  as  to  the  excess  above  one  farm  unit:  Provided^ 
That  upon  compliance  with  the  provisions  of  law  such  entryman  shall 
be  entitled  to  receive  a  patent  for  that  part  of  his  entry  which  con- 
forms to  one  farm  unit  as  established  for  the  project:  Provided  fur- 
ther^ That  no  person  shall  hold  by  assignment  more  than  one  farm 
unit  prior  to  final  payment  of  all  charges  for  all  the  land  held  by 
him  subject  to  the  reclamation  law,  except  operation  and  maintenance 
charges  not  then  due. 

ACCEPTANCE  OF  THIS  ACT. 

Sec.  14.  That  any  person  whose  land  or  entry  has  heretofore 
become  subject  to  the  reclamation  law,  who  desires  to  secure  the 
benefits  of  the  extension  of  the  period  of  payments  provided  by  this 
Act,  shall,  within  six  months  after  the  issuance  of  the  first  public 
notice  hereunder  affecting  his  land  or  entry,  notify  the  Secretary  of 
the  Interior,  in  the  manner  to  be  prescribed  by  said  Secretary,  of  his 
acceptance  of  all  of  the  terms  and  conditions  of  this  Act,  and  there- 
after his  lands  or  entry  shall  be  subject  to  all  of  the  provisions  of  this 
Act. 
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Sec.  15.  That  the  Secretary  of  the  Interior  is  hereby  authorized  to 
perform  any  and  all  acts  and  to  make  such  rules  and  regulations  as 
may  be  necessary  and  proper  for  the  purpose  of  carrying  the  provi- 
sions of  this  Act  into  full  force  and  effect. 

Sec.  16.  That  from  and  after  July  first,  nineteen  hundred  and 
fifteen,  expenditures  shall  not  be  made  for  carrying  out  the  purposes 
of  the  reclamation  law  except  out  of  appropriations  made  annually 
by  Congress  therefor,  and  the  Secretary  of  the  Interior  shall,  for  the 
fiscal  year  nineteen  hundred  and  sixteen,  and  annually  thereafter,  in 
the  regular  Book  of  Estimates,  submit  to  Congress  estimates  of  the 
amount  of  money  necessary  to  be  expended  for  carrying  out  any  or  all 
of  the  purposes  authorized  by  the  reclamation  law,  including  the 
extension  and  completion  of  existing  projects  and  units  thereof  and 
the  construction  or  new  projects.  The  annual  appropriations  made 
lereunder  by  Congress  for  such  purposes  shall  be  paid  out  of  the 
reclamation  fund  provided  for  by  the  reclamation  law. 

Approved,  August  13,  1914  (38  Stat.,  686). 

APPBOPBIATION    FOB   UNITED   STATES   BECLAMATION   SEBVICE, 

FISCAL  YEAB  1917. 

The  following  is  the  appropriation  for  the  Reclamation  Service 
for  the  fiscal  year  1917,  begmning  July  1,  1916,  and  ending  June  30, 
1917,  as  foimd  in  the  simdry  civil  appropriation  act  approved  July  1, 
1916,  Public,  No.  132: 

RECLAMATION  SERVICE. 

The  following  sums  are  appropriated  out  of  the  special  fund  in  the 
Treasury  of  the  United  States  created  by  the  Act  of  June  seventeenth, 
nineteen  hundred  and  two  (Thirty-second  Statutes,  page  three  hun- 
dred and  eighty-eight),  and  therein  designated  "the  reclamation 
fund": 

For  all  expenditures  authorized  by  the  Act  of  June  seventeenth, 
nineteen  hundred  and  two  (Thirty-second  Statutes,  page  three  hun- 
dred and  eighty-eight),  and  Acts  amendatory  thereof  and  supple- 
mentary thereto,  known  as  the  reclamation  law,  and  all  other  Acts 
under  which  expenditures  from  said  fund  are  authorized,  including 
salaries  in  the  city  of  Washington  and  elsewhere ;  rent  of  office  quar- 
ters in  the  city  of  Washington,  $8,400,  and  for  rent  elsewhere ;  exami- 
nation of  estimates  for  appropriations  in  the  field ;  printing  and  bind- 
ing; law  books,  books  of  reference,  periodicals,  engineering  and  sta- 
tistical publications,  not  exceeding  $1,500;  purchase,  maintenance, 
and  operation  of  horse-drawn  or  motor-propelled  passenger-carrying 
vehicles ;  per  diem  in  lieu  of  subsistence,  when  allowed,  pursuant  to 
section  thirteen  of  the  sundry  civil  appropriation  Act  approved 
August  first,  nineteen  hundred  and  fourteen;  payment  of  damages 
caused  to  the  owners  of  lands  or  private  property  of  any  kind  oy 
reason  of  the  operations  of  the  United  States,  its  officers  or  employees, 
in  the  survey,  construction,  operation,  or  maintenance  of  irrigation 
works,  and  which  may  be  compromised  by  agreement  between  the 
claimant  and  the  Secretary  of  the  Interior;  and  compensation  to 
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artisans  and  laborers  for  injuries  under  the  Act  of  May  thirtieth, 
nineteen  hundred  and  eight  (Thirty-fifth  Statutes,  page  five  hundred 
and  fifty-six),  namely: 

Salt  Kiver  project,  Arizona :  For  maintenance,  operation,  continu- 
ation of  construction,  and  incidental  operations,  $180,000  together 
with  the  unexpended  balance  of  the  sum  appropriated  for  this  project 
for  the  fiscal  year  nineteen  hundred  and  sixteen :  Provided^  That 
there  is  hereby  appropriated,  out  of  said  sum,  the  sum  of  $300  to  re- 
imburse the  Moeur-Pafford  Conipany,  a  corporation  organized  under 
the  laws  of  Arizona,  for  damages  sustained  by  the  reason  of  the  in- 
ability, under  existing  law,  of  the  United  States  to  carry  out  a  certain 
agreement  between  said  company  and  the  project  manager  in  connec- 
tion with  a  contract  dated  November  twenty-fifth,  nineteen  hundred 
and  eleven,  between  said  company  and  the  project  manager  of  the 
Reclamation  Service,  Salt  River  project,  Arizona,  approved  by  the 
Director  of  the  Reclamation  Service  on  December  twentieth,  nineteen 
hundred  and  eleven; 

Yuma  project,  Arizona-California :  For  maintenance,  operation, 
continuation  of  construction,  and  incidental  operation,  $759,000;  to- 
gether with  the  unexpended  balance  of  the  sum  appropriated  for  this 
project  for  the  fiscal  year  nineteen  hundred  and  sixteen; 

Orland  project,  California :  For  maintenance,  operation,  continua- 
tion of  construction,  and  incidental  operations,  $33,000,  together 
with  the  unexpended  balance  of  the  sum  appropriated  for  this 
project  for  the  fiscal  year  nineteen  hundred  and  sixteen ; 

Grand  Valley  project,  Colorado :  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $309,000;  to- 
gether with  the  unexpended  balance  of  the  sum  appropriated  for  this 
project  for  the  fiscal  year  nineteen  hundred  and  sixteen; 

Uncompahgre  project,  Colorado:  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $288,000 ; 

Boise  project,  Idaho :  For  maintenance,  operation,  continuation  of 
construction,  and  incidental  operations,  $540,000  together  with  the 
unexpended  balance  of  the  sum  appropriated  for  this  project  for  the 
fiscal  year  nineteen  hundred  and  sixteen ; 

Minidoka  project,  Idaho:  For  maintenance,  operation,  continua- 
tion of  construction,  and  incidental  operations,  $302,000 ; 

Jackson  Lake  enlargement  work,  Idaho- Wyoming :  For  mainte- 
nance, operation,  continuation  of  construction,  and  incidental  opera- 
tions, conditioned  upon  the  deposit  of  this  amount  by  the  Kuhn  Irri- 
gation and  Canal  Company  and  the  Twin  Falls  Canal  Company  to 
the  credit  of  the  reclamation  fund,  $241,000; 

Garden  City  project,  Kansas:  For  maintenance,  operation,  and 
incidental  operations,  $2,000; 

Huntley  project,  Montana :  For  maintenance,  operation,  continua- 
tion of  construction,  and  incidental  operations,  $160,000; 

Milk  River  project,  Montana:  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $696,000; 

Sun  River  project,  Montana :  For  maintenance,  operation,  continu- 
ation of  construction,  and  incidental  operations,  $205,000; 

Lower  Yellowstone  project,  Montana-North  Dakota :  For  mainte- 
niince,  operation,  continuation  of  construction,  and  incidental  opera- 
tions, $30,000; 
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North  Platte  project,  Nebraska- Wyoming :  For  maintenance,  oper- 
ation, continuation  of  construction,  and  incidental  operations, 
$1,100,000,  together  with  the  unexpended  balance  of  the  sum  appro- 
priated for  this  project  for  the  fiscal  year  nineteen  hundred  and 
sixteen ; 

Truckee-Carson  project,  Nevada :  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $220,000,  to- 
gether with  the  unexpended  balance  of  the  sum  appropriated  for 
this  project  for  the  fiscal  year  nineteen  hundred  and  sixteen ; 

Carlsbad  project.  New  Mexico:  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $323,000  to- 
gether with  the  unexpended  balance  of  the  sum  appropriated  for 
this  project  for  the  fiscal  year  nineteen  hundred  and  sixteen; 

Hondo  project,  New  Mexico:  For  maintenance,  operation,  and  in- 
cidental operations,  $4,000; 

^  Kio  Grande  project.  New  Mexico-Texas:  For  maintenance,  opera- 
tion, continuation  of  construction,  and  incidental  operations, 
$595,000,  together  with  the  unexpended  balance  of  the  sum  appro- 
priated for  this  project  for  the  fiscal  year  nineteen  hundred  and 
sixteen; 

North  Dakota  pumping  project.  North  Dakota:  For  maintenance, 
operation,  continuation  of  construction,  and  incidental  operations, 
$50,000; 

Lawton  project,  Oklahoma :  For  maintenance,  operation,  continua- 
tion of  construction,  and  incidental  operations,  $51,000; 

Umatilla  project,  Oregon:  For  mamtenance,  operation,  continua- 
tion of  construction,  and  incidental  operations,  $285,000; 

Klamath  project,  Oregon-California :  For  maintenance,  operation, 
continuation  of  construction,  and  incidental  operations,  $180,000; 
together  with  the  unexpended  balance  of  the  sum  appropriated  for 
this  project  for  the  fiscal  year  nineteen  hundred  and  sixteen ; 

Belle  Fourche  project,  South  Dakota :  For  maintenance,  operation, 
continuation  of  construction,  and  incidental  operations,  $98,000, 
together  with  the  unexpendea  balance  of  the  sum  appropriated  for 
this  project  for  the  fiscal  year  nineteen  hundred  and  sixteen ; 

Strawberry  Valley  project,  Utah:  For  maintenance,  operation, 
continuation  of  construction,  and  incidental  operations,  $315,000; 

Okanogan  project,  Washington :  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $58,000; 

Yakima  project,  Washington:  For  maintenance,  operation,  con- 
tinuation of  construction,  and  incidental  operations,  $798,000,  to- 
gether with  the  unexpendra  balance  of  the  sum  appropriated  for  this 
project  for  the  fiscal  year  nineteen  hundred  and  sixteen; 

Shoshone  project,  Wyoming:  For  maintenance,  operation,  contin- 
uation of  construction,  and  incidental  operations,  $762,000  together 
with  the  unexpended  balance  of  the  sum  appropriated  for  this  project 
for  the  fiscal  year  nineteen  hundred  and  sixteen ; 

For  cooperative  and  other  miscellaneous  investigations  (secondary 
projects),  $50,000; 

Under  the  provisions  of  this  Act  no  greater  sum  shall  be  expended, 
nor  shall  the  United  States  be  obligated  to  expend,  during  the  fiscal 
year  nineteen  hundred  and  seventeen,  on  any  reclamation  project 
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appropriated  for  herein  an  amount  in  excess  of  the  sum  herein  ap- 
propriated therefor,  nor  shall  the  whole  expenditures  or  obligations 
incurred  for  all  of  such  projects  for  the  fiscal  year  nineteen  hundred 
and  seventeen  exceed  the  whole  amount  in  the  "  reclamation  fund  " 
for  that  fiscal  year; 

Ten  per  centum  of  the  foregoing  amounts  shall  be  available  inter- 
changeably for  expenditure  on  the  reclamation  projects  named;  but 
not  more  than  ten  per  centum  shall  be  added  to  the  amount  appro- 
priated for  any  one  of  said  projects; 

All  moneys  refunded  except  repayments  of  construction  and  opera- 
tion and  maintenance  charges,  under  the  provisions  of  the  Act  shall 
be  a  credit  to  the  appropriation  for  the  project  from  or  on  account  of 
which  the  collection  is  made  and  shall  be  available  for  expenditure 
in  like  manner  as  if  said  sum  had  been  specifically  appropriated  for 
said  project  in  this  Act; 

In  all,  for  the  Reclamation  Service,  $8,884,000. 

VALIDATION  OF  ENTRIES. 
[Public— No.  72.1 

An  Act  To  &mend  the  Act  of  June  twenty-third,  nineteen  hundred  and  ten, 
entitled  ''An  Act  providing  that  entrymen  for  homesteads  within  the 
reclamation  projects  may  assign  their  entries  upon  satisfactory  proof  of 
residence,  improvement,  and  cultivation  for  Ave  years,  the  same  as  though 
said  entry  had  been  made  under  the  original  homestead  Act." 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  the  Act  of 
June  twenty-third,  nineteen  hundred  and  ten  (Public,  Two  himdred 
and  forty-three,  Thirty-sixth  Statutes,  page  five  hundred  and  ninety- 
two),  entitled  "An  Act  providing  that  entrymen  for  homesteads 
within  reclamation  projects  may  assign  their  entries  upon  satisfac- 
tory proof  of  residence,  improvement,  and  cultivation  for  five  years, 
the  same  as  though  said  entry  had  been  made  under  the  original 
homestead  Act,"  is  hereby  amended  by  adding  the  following  proviso : 

'^Provided,  That  in  the  absence  of  any  intervening  valid  adverse 
interests  any  assignment  made  between  June  twenty-third,  nineteen 
hundred  and  ten,  and  January  first,  nineteen  hundred  and  thirteen, 
of  land  upon  which  the  assignor  has  submitted  satisfactory  final 
proof  and  the  assignee  purchased  with  the  belief  that  the  assignment 
was  valid  and  under  the  Act  of  June  twenty-third,  nineteen  hundred 
and  ten,  is  hereby  confirmed,  and  the  assignee  shall  be  entitled  to  the 
land  assigned  as  under  the  Act  of  June  twenty-third,  nineteen  hun- 
dred and  ten,  notwithstanding  that  said  original  entry  was  con- 
formed to  farm  units  and  that  the  part  assigned  was  canceled  and 
eliminated  from  said  entry  prior  to  tne  date  of  final  proof :  Provided 
further,  That  all  entries  so  assigned  shall  be  subject  to  the  limita- 
tions, terms,  and  conditions  of  the  reclamation  Act  and  Acts  amend- 
atory thereof  or  supplemental  thereto,  and  all  of  said  assignees  whose 
entries  are  hereby  confirmed  shall,  as  a  condition  to  receiving  patent, 
make  the  proof  heretofore  required  of  assignees.'* 

Approved,  May  8,  1916. 
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ACCEPTANCE  OF  PBOVISIOKS  07  EXTENSION  ACT. 

[PUBLIO — ^No.  167.] 

An  Act  To  amend  section  fourteen  of  the  reclamation  extension  Act  approved 
Auinist  thirteenth,  nineteen  hundred  and  fourteen. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  section  four- 
teen of  an  Act  entitled  '^An  Act  extending  the  period  of  payment 
under  reclamation  projects,  and  for  other  purposes,"  approved 
August  thirteenth,  nineteen  hundred  and  fourteen,  be  amended  so 
as  to  read  as  follows : 

"Sec.  14.  That  any  person  whose  land  or  entry  has  heretofore 
become  subject  to  the  reclamation  law,  who  desires  to  secure  the 
benefits  of  the  extension  of  the  period  of  payments  provided  by  this 
Act,  shall,  within  six  months  after  the  issuance  or  the  first  public 
notice  hereunder  affecting  his  land  or  entry,  notify  the  Secretary  of 
the  interior,  in  the  manner  to  be  prescribed  by  said  Secretary,  of 
his  acceptance  of  all  the  terms  and  conditions  oi  this  Act,  and  there- 
after his  lands  or  entry  shall  be  subject  to  all  of  the  provisions  of 
this  Act :  Provided j  That  upon  sufficient  showing  the  Secretary  of  the 
Interior  may,  in  his  discretion,  permit  notice  of  acceptance  oi  all  the 
terms  and  conditions  of  this  Act  to  be  filed  at  any  time  after  the  time 
limit  hereinbefore  fixed  for  filing  such  acceptance  shall  have  expired, 
conditioned,  however,  that  where  the  applicant  for  such  acceptance 
is  in  arrears  on  construction  charges,  he  Bhall  at  the  time  of  accept- 
ance pay  such  installments  of  the  construction  charge  as  he  would 
have  been  reguired  to  pay  had  he  accepted  this  Act  within  the  time 
limit  hereinabove  fixed,  plus  the  penalties  that  would  have  accrued 
had  he  so  accepted,  and  such  applicant  shall  thereafter  be  upon  the 
same  status  that  he  would  have  been  had  he  accepted  the  provisions 
of  this  Act  within  the  time  limit  hereinabove  fixed,  and  thereafter 
the  lands  or  entry  of  any  such  persons  so  filing  such  notice  of  accept* 
ance  shall  be  subject  to  all  the  provisions  of  this  Act." 

Approved,  July  26, 1916. 

DECISIONS  OF  THE  COTJBTS  CONSTBTTING  THE  BECLAMATION 

LAW. 

(in  the  supreme  court  of  the  uNrrED  states). 

SECBETABY  HAS  AUTHORITY  TO  ASSESS  OPEBATION  AND  MAIN- 
TENANCE costs  of  PBOJECT  DUBINO  THE  QOVEBNMENT-HELD 
PEBIOD. 

The  statutory  provision  for  charging  the  cost  of  construction  of 
an  improvement  against  property  benefited  may  include  the  cost  of 
maintenance,  as  well  as  the  actual  construction ;  and  in  determining 
the  scope  of  the  provision  the  court  may  arrive  at  the  legislative 
intent  by  examining  the  history  of  the  statute. 

The  history  of  the  reclamation  act  of  1902  shows  it  was  the  intent 
of  Congress  that  the  cost  of  each  irrigation  district  should  be  assessed 
against  the  property  benefited,  and  that  the  assessments  as  fast  as 
collected  should  be  paid  back  into  the  fund  for  use  in  subsequent 
projects  without  diminution.    This  intent  can  not  be  cai^ried  out 
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without  charging  the  expense  of  maintenance  during  the  Govern- 
ment-held period  as  well  as  the  cost  of  construction. 

Subsequent  legislative  construction  of  a  prior  act  may  properly  be 
examined  as  an  aid  to  its  interpretation:  and  so  held  that  statutes 
passed  since  the  reclamation  act  of  1902  indicated  that  Congress 
has  construed  the  provisions  of  that  act  as  authorizing  the  Secretary 
of  the  Interior  to  assess  cost  of  maintenance  as  well  as  of  construction 
of  irrigation  projects  upon  the  land  benefited. 

Where  the  executive  officer  charged  with  its  enforcement  sent  re- 
ports to  Congress  on  some  construction  of  a  statute,  it  is  significant 
if  Congress  never  has  taken  any  adverse  action  in  regard  to  such 
construction. 

Quaere:  Whether  Congress  may  not  by  legislation  construe  a  prior 
statute  so  that  as  to  all  matters  subsequently  arising  action  is  legisla- 
tive in  character. 

The  repeated  and  practical  construction  of  the  reclamation  act 
of  1902  by  both  Congress  and  the  Secretary  of  the  Interior  in 
charging  the  cost  of  maintenance  as  well  as  construction  accords 
with  the  provisions  of  the  act  taken  in  its  entirety  and  is  followed 
by  the  court.  (Swigart  v.  Baker  (Washington),  229  U.  S.,  187; 
199  Fed.,  865,  reversed;  196  Fed.,  569,  affirmed.) 

RAILBOAD   COMPANY   MAY   SECUBE   BIGHT   OF  WAY   AGBOSS 
BECLAMATION  PBOJECT. 

Under  the  policy  of  the  Government  to  encourage  the  building  of 
railroads  in  the  Western  States,  Congress  has  in  some  cases  granted 
land  to  aid  in  construction,  and  has  also  provided  the  means  by  which 
those  companies  not  having  such  grants  can,  under  reasonable  condi- 
tions, acquire  rights  of  way  over  public  lands. 

While  the  right  of  way  statute  only  applies  to  public  lands,  and 
therefore  does  not  apply  to  lands  segregated  from  the  public  domain 
by  homestead  entries,  settlers  may,  under  section  2288,  Revised 
Statutes,  grant  rights  of  way  over  land  before  final  proof. 

Nothing  in  the  reclamation  act  affects  the  provision  of  section 
2288,  Revised  Statutes,  permitting  a  homesteader  without  patent,  but 
in  lawful  possession,  to  grant  to  a  railroad  company  a  right  of  way 
across  his  claim. 

Privileges  for  granting  to  railroad  companies  rights  of  way  over 
homesteaders'  land  under  entry  were  renewed  and  extended  by  the 
act  of  March  8, 1905,  Chap.  1424,  S3  Stat,  991. 

The  various  acts  of  Congress  in  effect  operate  to  give  the  consent  of 
the  United  States  to  the  construction  of  a  railroad  as  an  instrimien- 
tality  of  commerce  across  the  lands  of  those  homesteaders  within  the 
limits  of  the  Minidoka  Irrigation  project  in  Idaho  who  gave  deeds 
for  the  right  of  way  to  the  railroad  company.  (Minidoka  &  South- 
western Railroad  Co.  v.  United  States  (Idaho),  235  U.  S.,  211;  190 
Fed.,  491,  reversed;  176  Fed.,  762,  affirmed.) 

UNITBD  STATES  MAY  ACQUIBE  INDIAN  ALLOTMENT  FOB  BECLA- 

MATION  FXmPOSES. 

Under  the  provisions  of  the  reclamation  act,  the  Secretary  of  the 
Interior  has  power  to  acquire  the  rights  and  property  necessary  there- 
for, including  those  of  allottee  Indians  by  paying  for  their  improve- 
ments, and  giving  them  the  right  of  selecting  oth^g.JaijgiygQoOQle 
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The  restrictions  on  alienation  of  lands  allotted  to  Indians  within 
the  area  of  the  Milk  River  irrigation  project  do  not  extend  to  pro- 
hibiting an  allottee  Indian  from  selling  his  improvements  to  the 
United  States,  and  selecting  other  lands  so  that  the  United  States 
could  use  the  lands  selected  for  purposes  of  an  irrigation  project  as 
provided  by  act  of  Congress.  (Henkel  v.  U.  S.  (Montana),  237 
U.  S.,  43;  196  Fed.,  345,  affirmed.) 

(in  the  cibctjit  coub*  of  appeals.) 

CONSTITUTTONALITY  OF  BECLAHATION  ACT— WITHDRAWAL  OP 
PUBLIC  LANDS  POR  PURPOSES  OP  ACT— BIGHTS  OP  SETTLER 
UPON  UNSURVEYED  PUBLIC  LAND. 

The  reclamation  act  is  within  the  power  of  Congress  as  to  lands 
within  the  States  as  well  as  Territories,  under  the  Constitution,  arti- 
cle 4,  section  3,  giving  it  power  "  to  dispose  of  and  make  all  needful 
rules  and  regulations  respecting  the  territory  or  other  property  be- 
longing to  the  United  States,"  and  is  not  in  violation  of  the  Constitu- 
tion on  the  ground  that  it  authorizes  the  expenditure  of  public 
money  without  an  appropriation,  since  it  is  in  itself  an  appropria- 
tion of  the  proceeds  of  land  sold,  nor  as  delegating  legislative 
authority  to  the  Secretary  of  the  Interior. 

The  reclamation  act  directs  the  Secretary  of  the  Interior  to  "  with- 
draw from  public  entry  the  lands  required  for  any  irrigation  works 
contemplated  under  the  provisions  of  this  act,"  and  authorizes  him 
"  to  withdraw  from  entry,  except  under  the  homestead  laws,  any 
public  lands  believed  to  be  susceptible  of  irrigation  from  said  works.'' 
Held  that  two  classes  of  withdrawals  were  thereby  provided  for, 
and  that  the  exception  of  homestead  entry  from  the  second  had  no 
application  to  the  first;  withdrawals  and  reservations  thereunder 
being,  from  the  necessity  of  the  case,  absolute. 

The  reclamation  act  contains  no  provision  for  the  recognition  or 
protection  of  any  right  of  a  settler  of  unsurveyed  public  lands  which 
may  be  withdrawn  and  reserved  thereunder  for  use  in  the  con- 
struction of  irrigation  works,  and  such  settler  has  no  right  which  he 
can  oppose  to  the  taking  of  the  land  for  such  purposes.  (United 
States  V.  Hanson  (Washington),  167  Fed.,  881,  reversing  trial  court.) 

FBIVATE  LANDS  IN  RECLAMATION  PROJECTS— CONSTITUTIONAL 
AUTHORITY  OF  THE  UNITED  STATES— EMINENT  DOMAIN. 

The  reclamation  act  contemplated  the  irrigation  of  private  lands 
as  wfeU  as  lands  belonging  to  tne  Government,  and  the  fact  that  the 
scheme  contemplates  the  irrigation  of  private  as  well  as  a  large  tract 
of  Government  land  does  not  render  a  project  illegal,  so  as  to  prevent 
the  condenmation  of  land  necessary  to  carry  it  out. 

The  United  States  has  constitutional  authority  to  organize  and 
maintain  an  irrigation  project  within  a  State  where  it  owns  arid 
lands,  whereby  it  will  associate  with  itself  other  owners  of  like  lands 
for  the  purpose  of  reclaiming  and  improving  them,  and  for  that  pur- 
pose it  exercises  the  right  of  eminent  domain  against  other  land- 
owners to  obtain  land  necessary  to  carry  the  proposed  project  in 
effect.  (Burley  v.  United  States  et  al.  (Idaho),  179  Fed.,  1;  affirm- 
ing 172  Fed.,  616.) 
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WATEB  USEBS'  ASSOCLA.TION  PBOPEB  PABTY  PLAINTIFF  IN  SUIT 
TO  ENJOIN  UNITED  STATES  OFFIGEBS  FBOM  COLLECTING 
UNLAWFUL  WATEB  CHABOES  FBOM  SHABEHOLDEBS. 

A  corporation  with  which,  as  the  representative  of  its  share- 
holders, who  are  parties  accepted  by  the  United  States  as  holders 
of  water  rights  in  a  project  under  the  reclamation  act,  the  United 
States  makes  a  contract  for  the  benefit  of  such  shareholders  relative 
to  the  supply  of  water  due  and  the  dues  to  be  paid  by  the  share- 
holders and  which  covenants  in  the  contract  to  collect  dues  for  the 
United  States  and  guarantees  the  payment  thereof,  is  the  proper 
party  plaintiff  in  a  suit  to  enjoin  officers  of  the  United  States  from 
collecting  unlawful  charges  from  the  shareholders,  turning  the  water 
from  their  lands,  and  canceling  their  water  rights  and  homestead 
rights  because  they  fail  to  pay  such  charges.  (Magruder  et  al.  v. 
Belle  Fourche  Valley  Water  Users'  Association  (South  Dakota), 
219  Fed.,  72,  affirming  lower  court.) 

(in  federal  trial  courts.) 

BESEBVATION  IN  PUBLIC  LAND  PATENT  07  BIGHT  07  WAY  70B 
IBBIOATION  CANALS  BEFEBS  TO  FITTUBE  CONSTBUCTIQN. 

The  act  of  Congress  August  30, 1890  (26  Stat,  391),  provides  that 
all  patents  for  land  thereafter  taken  up  under  any  of  the  land  laws 
of  the  United  States  on  entries  or  claims  validated  by  the  act  west 
of  the  one  hundredth  meridian  should  reserve  a  right  of  way  for 
ditches  or  canals  "  constructed  "  by  authority  of  the  United  States. 
Held^  that  the  word  "  constructed  "as  so  used  did  not  limit  the  reser- 
vation to  a  right  of  way  for  ditches  already  constructed,  but  extended 
as  well  to  those  "  to  be  constructed  "  by  the  Government  in  further- 
ance of  its  irrigation  scheme  for  the  reformation  of  arid  lands. 
(Green  v.  Willhite  et  al.  (Idaho),  160  Fed.,  855.  See  Green  v.  Will- 
hite  et  al.,  93  Pac,  971.) 

BIGHT  07  SECBETABY  TO  IMPOSE  ASSESSMENT  BE70BE  PBOJ- 
ECT  PASSES  UNBEB  MANAGEMENT  OF  LANDOWNEBS — PLIA- 
BILITY OF  LANDOWNEBS. 

The  Secretary  of  the  Interior,  being  authorized  to  tax  and  deter- 
mine irrigation-project  charges,  is  authorized  to  divide  the  same 
into  two  parts,  one  for  con^ruction  and  the  other  for  operation 
and  maintenance,  and  hence  he  is  authorized  to  impose  reasonable 
assessments  on  land  irrigated  prior  to  the  time  when  payment  of 
the  major  portion  of  the  cost  of  construction  has  been  made  and  the 
works  pass  under  management  of  the  owners  of  irrigated  land. 

Where  by  a  contract  between  the  United  States  and  landowners 
tributary  to  a  Federal  irrigation  system  such  landowners  agree  to 
pay  to  the  United  States  the  charges  dulv  levied  against  their  lands 
for  the  construction  and  maintenance  of  the  system,  they  are  only 
liable  for  such  reasonable  charges  as  the  Government  is  authorized 
to  collect,  proportionate  to  their  share  of  the  cost  of  operating  and 
maintaining  the  system,  and  not  such  as  might  be  arbitrarily  fixed 
in  advance  by  such  Secretary  or  other  Governmental  officer.  (United 
States  V.  Cantrall  et  al.  (Oregon),  176  Fed.,  949.) 
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CONSTBUCTION  07  BECLAHATION  PBOJECTS  NOT  A  QOVEBN- 
MENTAIi  FUNCTION— RECLAMATION  ACT  NOT  A  BEVENUE 
lAW— BEMOVAL  OF  CAUSES. 

In  the  construction  of  works  for  the  irrigation  of  arid  public  lands 
under *th(B  reclamation  act  the  United  States  is  not  exercising  a  gov- 
ernmental function  nor  even  a  strictly  public  function,  but  is  pro- 
moting its  proprietary  interests,  and  such  advantage  as  arises  there- 
from to  the  public  at  large  is  material,  and  not  governmental. 

The  act  is  not  a  "revenue  law"  within  the  meaning  of  Revised 
Statutes,  section  643  (United  States  Compiled  Statutes  of  1901,  p. 
521),  which  provides  for  the  removal  of  suits  brought  in  State  courts 
"  against  any  oflScer  appointed  under  or  acting  by  authority  of  any 
revenue  law  of  the  United  States."  On  accoimt  of  any  act*  done 
under  color  of  his  office,  a  suit  against  the  officer  in  charge  of  reclama- 
tion work  to  determine  water  rights  in  a  stream  is  not  removable  by 
him  thereunder.  Nor  is  there  any  reason  of  public  policy  why  such 
suit  should  be  transferred  to  the  Federal  courts,  as  by  the  terms  of 
the  act  the  rights  of  the  Government  as  an  appropriator  of  water  are 
governed  by  the  laws  of  the  State  and  are  no  greater  than  those  of 
any  other  officer.  (Twin  Falls  Canal  Co.,  Ltd.,  v,  Foote  et  al., 
(Idaho),  192  Fed.,  583.  Followed  in  City  of  Stanfield  v.  Umatilla 
Kiver  Water  Users'  Association  et  al.  (Oregon),  192  Fed.,  596.) 

ACT  PBOVIOINa  BESEBVATIOK  IN  PUBLIC-LAND  PATENT  07 
BIGHT  07  WAY  70B  IBBIOATION  CANALS  NOT  VOID  70B 
INDE7INITENESS--EQUITY  JUBISDICTION. 

The  provisions  of  act  of  August  30,  1890  (26  Stat.,  391),  that  in 
all  patents  for  lands  thereafter  taken  up  under  any  of  the  land  laws 
west  of  the  one  hundredth  meridian,  it  shall  be  expressed  that  there 
is  reserved  from  the  lands  a  right  of  way  thereon  for  ditches  or 
canals  constructed  by  the  authority  of  the  United  States,  must  be 
construed  in  the  light  of  the  known  purpose  of  the  Government  to 
reclaim  its  arid  lands  bv  conducting  water  upon  them,  and  the  pro- 
vision is  not  void  for  in^efiniteness  because  the  right  of  way  reserved 
is  not  specifically  described  but  is  within  the  undoubted  powers  of 
Congress  and  valid,  and  all  subsequent  entrymen  took  their  lands 
subject  to  the  right  of  the  United  States  to  construct  ditches  and 
canals  over  it  whenever  and  wherever  required  in  carrying  out  any 
of  its  reclamation  projects. 

Equity  has  jurisdiction  of  a  suit  by  the  United  States  against  the 
owners  of  lands  acquired  under  the  public  land  laws  after  the  passage 
of  this  act  to  enjoin  them  from  interfering  with  its  construction  of 
nn  irrigation  canal  over  such  lands  under  the  reservation  of  right  of 
way  therefor  contained  in  said  act.  (United  States  v.  Van  Horn 
et  al.,  (Colorado),  197  Fed.,  611.) 

CONDEMNATION  UNDEB  BECLAMATION  ACT  NOT  SUBJECT  TO 
LIMITATION  BY  STATE  STATUTES,  NOB  OOVEBNED  BY  STATE 
PBOCEDUBE — ^POSSESSION  GIVEN  PBIOB  TO  PAYMENT. 

The  power  conferred  on  the  Secretary  of  the  Interior  by  the  rec- 
lamation act  to  condemn  lands  necessary  for  use  in  constructing 
irrigation  works  is  not  subject  to  limitation  by  State  Statutes  relat- 
ing to  the  exercise  of  the  power  of  eminent  domain  elit^^^^^jQWic 
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is  its  exercise  governed  by  a  State  procedure  requiring  the  necessity 
of  the  taking  in  each  particular  case  to  be  determined  by  a  local 
commission,  but  such  necessity  is  a  matter  to  be  determined  by  the 
Secretary,  whose  decision  is  not  reviewable  by  the  courts. 

Lands  condemned  by  the  United  States  under  the  reclamation  act 
for  right  of  way  for  a  canal  or  ditch  required  in  the  carrying  out 
of  an  irrigation  project^  are  taken  for  a  public  use. 

In  proceedings  by  the  United  States  to  condemn  right  of  way  for 
a  ditch  under  the  reclamation  act  which  provides  a  fund  from 
which  the  damages  assessed  shall  be  paid,  it  is  not  necessa^^y  that  the 
damages  shall  be  assessed  andpaid  before  the  Government  may  be 
allowed  to  take  possession.  (United  States  v.  O'Neill  et  al.  (Colo- 
rado) 198  Fed.  677.) 

BIGHT  07  STATE  TO  TAX  LAND  WITHIN  BEGLAMATION  FBOJEGT 
07  THE  UNITED  STATES. 

A  patent  to  lands  within  a  reclamation  project  issued  to  a  home- 
stead entryman  under  act  of  August  9,  1912  (87  Stat.  266)  on  proof 
of  compliance  with  the  provisions  of  law  as  to  residence,  reclamation, 
and  irrigation  conveys  a  legal  title,  the  Government  reserving  only  a 
prior  lien  on  the  land  and  appurtenant  water  rights  as  security  for 
the  payment  of  all  sums  due  or  to  become  due  on  such  water  rights, 
and  such  lands  are  taxable  by  the  State;  the  lien  of  the  tax,  however, 
being  subject  to  the  prior  lien  reserved  by  the  Grovemment.  Home- 
stead entrymen  on  such  lands  who  have  made  proof  of  compliance 
with  the  general  homestead  laws,  but  have  not  fully  complied  with 
the  additional  requirements  of  the  reclamation  act  as  to  reclamation 
and  irrigation,  have  a  vested  interest  which  may  be  sold,  mortgaged, 
and  inherited  and  which  also  is  subject  to  local  taxation. 

Generally  speaking,  one  who  has^  the  right  to  real  property  and 
is  not  excluded  from  its  use  and  enjoyment  should  not  be  permitted 
to  use  the  legal  title  of  the  Government  to  avoid  his  just  share  of 
taxation.  (United  States  v.  Canyon  County,  Idaho,  et  al.  232  Fed. 
985.    Citing  Cheney  v.  Minidoka  County,  144  Pac.  343.) 

IN  STATE  COURTS. 

BESEBVATION  IN  PUBLIC-LAND  PATENT  OP  BIGHT  OP  WAY  POB 
IBBIOATION  CANALS  BEPEBS  TO  PUTUBE  CONSTBUCTION. 

Under  the  provisions  of  sundry  civil  appropriation  act,  August  80, 
1890,  chapter  837,  26  Statutes  391  (United  States  Compiled  Statutes 
1901,  p.  1570),  which  provides  "that  in  all  patents  for  lands  here- 
after taken  up  under  any  of  the  land  laws  of  the  United  States,  or 
on  entries  or  claims  validated  by  this  act,  west  of  the  one  hundredth 
meridian,  it  shall  be  expressed  that  there  is  reserved  from  the  land 
in  said  patent  described  a  right  of  way  thereon  for  ditches  or  canals 
constructed  by  authority  of  the  United  States,"  the  word  "con- 
structed "  as  there  used,  has  a  general  reference  and  application  to 
ditches  or  canals  constructed  by  authority  of  the  United  States, 
without  reference  to  the  time  or  such  construction. 

Under  the  provisions  of  the  act  above  quoted  it  was  the  evident 
intention  of  Congress  to  reserve  perpetually  to  the  Government  an 
easement  and  right  of  way  through  and  over  any  and  fiil  lands,  west 
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of  the  one  hundredth  meridian  that  the  Oovemment  might  grant 
to  settlers  and  purchasers  subsequent  to  the  passage  of  the  act,  and 
to  thereby  reserve  the  easement  and  right  of  way  for  the  construc- 
tion, maintenance,  and  operation  of  any  ditches  and  canals  the  Gov- 
ernment may  construct  at  any  time  in  the  future  for  the  irrigation 
and  reclamation  of  arid  lands.  (Green  v.  Wilhite  et  al.  (Idaho) 
93  Pac.  971.) 

FTBST  FOBM  WITHDBAWALS  NOT  SUBJECT  TO  MINING  LOCATION; 
SECOND  70BM  WITHDBAWALS  SO  SUBJECT. 

Under  the  reclamation  act  directing  the  Secretary  of  the  Interior 
(1)  to  withdraw  from  entry  the  lands  for  any  irrigation  works 
contemplated  by  the  act,  and  (2)  authorizing  him  to  withdraw  any 
lands  believed  to  be  susceptible  of  irrigation  from  such  works,  with- 
drawals under  the  first  class  are  not  subject  to  location  for  mining 
purposes,  being  reserved  for  Government  use,  while  lands  withdrawn 
under  the  second  class  are  disposed  of  onlv  for  homesteads,  and  as 
all  lands  open  to  homestead  entry  are  subject  to  mining  location, 
lands  withdrawn  under  the  second  class  are  so  subject  (Loney  et  al. 
V.  Scott  (Oregon)  112  Pac.  172.) 

SECBETABY  HAS  FOWEB  TO  CONTBACT  WITH  IBBIGATION  DIS- 
TBICT  TO  SUPPLY  WATEB  AND  DBAIN  I.ANI). 

Under  the  provisions  of  the  reclamation  act,  June  17,  1902,  and 
the  Warren  Act,  February  21,  1911,  the  Secretary  of  the  Interior 
is  authorized  and  has  th^  power  to  contract  with  an  irrigation  dis- 
trict for  supplying  water  to  such  district,  or  partially  supplying  it 
with  water,  for  the  irrigation  of  the  lands  therein  and  for  the 
drainage  of  other  lands  within  such  district.  (Pioneer  Irrigation 
District  v.  Stone  (Idaho)  130  Pac.  382.  Followed  in  Hillcrest  Irri- 
gation District  v,  Brose  (Idaho)  133  Pac.  663,  and  Nampa  and 
Meridian  Irrigation  District  v.  Petrie  et  al.  (Idaho)  153  Pac.  425.) 

STATE   TAXATION  OP  LAND  WITHIN  BECLAMATION  PBOJECT — 
INTEBESTS  OP  THE  UNITED  STATES. 

Where  a  homestead  entryman  of  land  included  within  a  Govern- 
ment reclamation  project  presents  proof  to  the  proper  Government 
officer  that  he  has  complied  with  the  law  in  relation  to  residence 
and  cultivation  of  said  land,  and  secures  a  certificate  from  the  United 
States  that  his  proof  has  been  accepted,  further  residence  on  the 
land  is  not  required  in  order  to  obtain  final  certificate  and  patent,  and 
patent  will  issue  upon  proof  that  at  least  one-half  of  the  irrigable 
area  in  the  entry  as  finally  adjusted  has  been  reclaimed  and  that  all 
the  charges  and  fees  and  commissions  due  on  account  thereof  have 
been  paid  to  the  proper  officer  of  the  Government. 

Where  such  entryman,  in  addition  to  establishing  his  residence 
on  and  cultivation  of  such  land,  has  paid  the  United  States  five  an- 
nual installments  on  his  water  right,  amounting  to  $11  per  acre,  as 
provided  by  the  reclamation  act  and  the  rulings  of  the  Secretary 
of  the  Interior  thereunder,  and  the  entryman  still  owes  the  United 
States  live  unijual  installments  in  payment  of  what  is  known  as  the 
construction  charge  for  the  irrigation  canals  and  other  works  con- 
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structed  by  the  United  States  for  the  purpose  of  furnishing  water  to 
the  land  entered,  he  has  an  equitable  interest  in  such  land,  which  is 
"  property  "  within  the  meaning  of  that  word  as  used  in  the  constitu- 
tion and  laws  of  this  State,  and  the  matter  then  rests  wholly  with  the 
entryman  whether  he  will  make  the  deferred  payments  and  the  addi- 
tional proof  required  by  said  reclamation  act. 

Under  said  act,  where  a  person  has  so  far  complied  with  the  pro- 
visions of  said  law  as  to  residence  and  cultivation  of  land  for  more 
than  five  years,  he  can  complete  his  title  at  any  time  by  making  final 
proof  and  paying  the  deferred  payments  on  his  water  right  and  the 
fees  provided  by  law  to  be  paid.  Under  said  act  the  Government 
simply  retains  title  as  security  for  payment  of  the  money  owing  on 
the  purchase  price  of  the  water  right  for  such  land. 

When  such  entryman  makes  his  proof  of  residence  and  cultivation, 
and  there  only  remains  the  lien  of  the  Government  for  deferred  pay- 
ments on  the  water  right  for  such  land,  the  entryman's  interest  in 
such  land  is  taxable. 

The  interests  of  the  entryman  in  such  land  can  be  sold  at  delin- 
quent tax  sale  and  the  lien  of  such  sale  foreclosed  and  title  thereto 
obtained. 

Nothing  that  the  taxing  authorities  have  done  or  could  do  can  or 
will  affect  the  lien  rights  or  interests  of  the  United  States  in  such 
land  for  the  deferred  payments  on  the  water  right. — (Cheney  v. 
Minidoka  County  et  al.     {Idaho)  144  Pac,  343.) 

UTIGATION. 

[Oases  initiated  in  the  fiscal  year  ending?  June  30,  1916,  marlced  thus:  *.] 

ABIZONA,  SALT  BIVEB  PBOJECT. 

Arizona  Alfalfa  Milling  Company  v.  United  States, — Suit  brought 
June  2,  1913,  in  Court  of  Claims  for  $46,527.36.     Case  pending. 

State  V.  A.  J,  Hal  torn. — Warrant  for  criminal  trespass,  issued  May 
10,  1915,  from  court  of  justice  of  the  peace  at  Phoenix.  Case  pend- 
ing on  appeal  taken  to  Superior  Court  for  Maricopa  County. 

W.  B.  Lount  and  Tlattie  L,  Mosher  v.  A.  J,  Ilaltom, — Suit  brought 
May  25,  1915,  in  Superior  Court  for  Maricopa  County  for  $1,718.96 
damages.  Tried  April  12-13-14,  1916,  and  verdict  rendered  for 
defendant.     Case  pending  on  plaintiffs'  motion  for  a  new  trial. 

^United  States  v.  Alice  M,  Mitchell  et  al, — Proceedings  initiated 
October  27,  1915,  in  United  States  district  court  for  condemnation 
of  land  for  canal  right  of  way.     Case  pending. 

ABIZONA-CALIFOBNIA,  YUMA  PROJECT. 

No  litigation. 

CALIFORNIA,  ORLAKD  PROJECT. 

No  litigation. 

COLORADO,   GRAND  VALLEY  PROJECT. 

In  re  Adjudication  Water  Rights^  Grand  Rirer,  District  No.  iS. — 
Petition  filed  November  2,  1908,  in  State  district  court.  October 
4,  1915,  Colorado  Supreme  Court  quashed  writ  of  error  withput 
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Srejudice  to  United  States,  on  ground  that  judgment  was  not  final. 
Orchard  Mesa  Irrigation  District  intervened  to  have  its  rights  deter- 
mined. Decree  entered  November  5,  1916.  On  November  6,  1915, 
motion  of  United  States  for  new  trial  denied,  written  exceptions 
filed  and  leave  granted  for  extension  of  the  record. 

COLOBADO,  UNCOKPAHOBE  VALLEY  PBOJECT. 

United  States  to  the  use  of  the  MorUrose  Hardware  Company  et 
al.  V.  (7.  D.  McPhee  et  dl. — Suit  brought  September  11, 1905,  m  ^tate 
district  court.  Api)eal  argued  in  Supreme  Court  of  Colorado  Jan- 
uary 17,  1916 ;  decision  not  yet  rendered. 

United  States  v.  Alymer  F,  Reeves, — Condemnation  proceedings 
brought  March  17,  1911,  in  United  States  district  court  for  canal 
right  of  way.    Case  pending. 

United  States  v.  Martin  Van  Horn  et  al, — Suit  brought  April  25, 
1912,  in  United  States  district  court  for  an  injunction.  Case  pend- 
ing. 

IDAHO,  BOISE  PBOJECT. 

Farmers  Cooperative  Ditch  Co.  v.  Riverside  Irrigation  District 
et  oZ.— Suit  brought  in  August,  1902,  in  State  district  court,  to  adju- 
dicate water  rights.  Notice  given  of  application  for  a  temporary 
order  of  court  tor  the  season  of  1916  providing  a  sliding  scale  allow- 
ing varying  amounts  of  water  during  various  portions  of  the  season. 

United  States  v.  Highland  Valley  Power  Co. — Suit  brought  Feb- 
ruary 2,  1911,  in  Federal  court,  to  quiet  title.  The  United  States 
has  taken  title  through  purchase  at  receiver's  sale  (July  31,  1916) 
and  the  case  has  been  dismissed. 

Page  dt  Brinton  v.  United  States. — Petition  filed  February  27, 
1912,  in  Court  of  Claims  for  $325,000  damages.  Testimony  was  taken 
during  July  and  August,  1915,  at  Boise,  Idaho,  and  Salt  Lake  City, 
Utah.  It  IS  expected  the  case  will  be  argued  before  the  Court  of 
Claims  some  time  during  the  coming  winter. 

United  States  v.  Marsters  and  Lctkin. — Suit  brought  July  13,  1913, 
in  United  States  District  Court,  for  injunction  and  damages.  De- 
fendants' appeal  to  Circuit'  Court  of  Appeals  argued  February  23, 
1916,  but  not  yet  decided. 

Pioneer  Irrigation  District  v.  American  Ditch  Co.  et  al. — Suit 
brought  July  14,  1913,  in  State  district  court  for  adjudication  of 
water  rights.  Tried  at  Caldwell,  Idaho,  November  11-12,  1915. 
Argued  and  submitted  November  24, 1915,  but  not  yet  decided. 

United  States  v.  American  Ditch  Co.^  et  al. — Suit  brought  October 
3,  1913,  in  United  States  district  court  to  adjudicate  water  rights. 
Case  pending. 

George  R.  Glover  v.  Frank  L.  Brown,  United  States,  et  al. — Suit 
brought  in  February,  1914,  to  quiet  title.  Case  dismissed  as  to  United 
States  in  August,  1915. 

United  States  v.  State  of  Idaho. — Complaint  filed  August  26, 1914, 
for  condemnation  of  land.    Case  pending. 

United  States  v.  State  of  Idaho. — Complaint  filed  August  26, 1914, 
for  condemnation  of  land.    Case  pending. 

In  re  petition  of  Nampa  and  Meridian  Irrigation  District  for  con- 
firmation of  proposed  contract  with  the  United  States  and  proceed- 
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inqa  in  connection  therewith — Namva  and  Meridian  Irrigation  Dis- 
tnot  V.  Petrie  et  al. — Case  brouffht  t  ebruary  8, 1915,  in  State  district 
court,*  to  confirm  contract.  Objecting  parties  appealed  to  the  Su- 
preme Court,  October  29, 1915,  and  the  case  was  argued  in  that  court 
November  20,  1915.  Judgment  of  trial  court  affirmed.  (See  153 
Pac.,425.) 

*  United  States  v.  Boise  Fruit  Tracts  Co.  et  al. — Suit  brought 
Au^st  20, 1915,  for  an  injunction  to  restrain  defendants  from  trans- 
ferring or  changing  point  of  diversion  of  certain  old  water  rights  on 
Boise  Kiver.  In  June,  1916,  case  settled  bv  stipulation  to  the  eflFect 
that  permanent  injunction  issue  as  prayed  for,  except  as  to  one  right. 

*  united  States  v.  Canyon  County  et  al. — Suit  brought  in  Decem- 
ber, 1915,  in  the  United  States  district  court  to  determine  right  of 
the  coimty  to  tax  two  certain  classes  of  reclamation  homestead 
lands  before  complete  title  has  passed  from  the  United  States  to 
the  entryman.  The  two  classes  referred  to  are:  (a)  Those  where 
the  entryman  has  not  yet  secured  patent  or  final  certificate  or  made 
reclamation  proof,  but  has  made  residence  proof  and  received  certifi- 
cate of  compliance  with  the  provisions  of  the  ordinary  homestead 
law ;  and  (b)  those  for  which  the  conditional  reclamation  patent  has 
been  issuea  reserving  a  lien  in  favor  of  the  United  States.  April  29, 
1916,  the  trial  court  rendered  a  decision  holding  both  classes  of  lands 
taxable. 

*  United  States  v.  Samuel  W.  Shook  et  al. — Proceedings  brought 
March  28,  1916^  to  condemn  a  strip  of  land  needed  as  right  of  way 
for  the  Ten  Mile  Drainage  Canal  of  the  Boise  project.  Issue  has 
been  joined;  case  pending. 

IDAHO,  MINIDOKA  PROJECT. 

Brinck  cus  Receiver  v.  United  Stales. — Suit  for  $122,148  in  the 
Court  of  Claims.  During  July,  1915,  testimony  was  taken  at  Boise 
and  Rupert,  Idaho,  and  in  March,  1916,  in  Washington,  D.  C.  Case 
pending. 

*  Mrs.  E.  C.  Kinney  v.  United  States. — Claim  made  for  $6,500, 
alleged  value  of  certain  placer  mining  claims  flooded  by  Lake  Wal- 
cott  Reservoir.  Testimony  taken.  March  25,  1916,  the  First  Assist- 
ant Secretary  of  the  Interior  transmitted  decision  of  the  department 
dated  February  29,  1916  (D-17194)  holding  that  if  claimant  would 
accept  $1,000,  the  matter  might  be  compromised  and  settled.  Claim- 
ant accepted  oflfer  and  delivered  relinqmshment  of  all  claims  involved. 

KANSAS,  GABDEN  CITY  FBOJECT. 

Camden  Iron  Works  v.  United  States. — Suit  filed  March  14,  1912, 
in  Court  of  Claims,  for  $9,271.86.  Judgment  rendered  against  the 
United  States  for  the  amount. 

MONTANA,  BLACKPEET  (INDIAN)  PBOJECT. 

Oeorge  W.  Cook  and  David  D.  La  Breche  v.  United  States. — Suit 
brought  in  1911  in  the  United  States  District  Court  for  $25,000  dam- 
ages, and  for  an  injunction.  May  5,  1916,  a  bill  was  introduced  in 
the  Senate  ([S.  5912)  by  Senator 'Walsh,  of  Montana,  providing  for 
nn  appropriation  of  $22,400  from  the  reclamation  fund  to  be  paid 
plaintiffs  for  the  conveyance  of  all  their  lands,  property ^^nd  rights 
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in  connection  with  their  allotments  at  the  foot  of  Lower  Two  Medi- 
cine Lake.    Bill  referred  to  Committee  on  Indian  Affairs. 

MONTANA,  FLATHEAD  (INDIAN)  FBOJECT. 

United  States  v.  F.  TF.  Keeler  et  al, — Suit  brought  in  August,  1913, 
in  United  States  district  court  to  recover  possession  of  land  and  road. 
January  24,  1916,  a  perpetual  injunction  against  the  defendants  was 
issued. 

United  States  v.  Herman  Knutson  Romtviedt. — Suit  filed  in  May, 
1915,  in  United  States  district  court  to  recover  possession  of  land. 
Case  dismissed  by  United  States  attorney  upon  representation  of 
the  project  manager  that  defendant  had  vacated  the  lands  of  the 
United  States  and  recommendation  by  project  manager  that  suit  be 
withdrawn. 

*  United  States  v.  Missoula  County  ^  Montana. — Suit  filed  January 
13,  1916,  to  enjoin  defendant  county  and  its  officers  from  selling  for 
taxes  reclamation  homestead  lands  on  Flathead  project.  Temporary 
restraining  order  issued.  April  1, 1916,  case  submitted  on  briefs  and 
cdurt  has  matter  under  advisement. 

^United  States  v.  Flathead  C aunty ^  Montana. — Suit  filed  January 
13,  1916,  to  enjoin  defendant  county  and  its  officers  from  selling  for 
taxes  reclamation  homestead  lands  on  Flathead  project.  Temporary 
restraining  order  issued.  April  1, 1916,  case  submitted  on  briefs  and 
court  has  matter  under  advisement. 

*  United  States  v.  Sanders  County,  Montana. — Suit  filed  January 
13,  1916,  to  enjoin  defendant  county  and  its  officers  from  selling  for 
taxes  reclamation  homestead  lands  on  Flathead  project.  Temporary 
restraining  order  issued.  April  1, 1916,  case  submitted  on  briefs  and 
court  has  matter  under  advisement. 

MONTANA,  70BT  FECK  (INDIAN)  FBOJECT. 

No  litigation. 

MONTANA,  HUNTLEY  FBOJECT. 

No  litigation. 

MONTANA,  MILK  BIVEB  FBOJECT. 

No  litigation. 

MONTANA,  MILK  BIVEB  FBOJECT— ST.  MABY  STOBAGE  UNIT. 

George  Henhel  et  cd.  v.  United  States. — Suit  brought  in  1913,  in 
United  States  district  court,  to  compel  allotment  of  lands.  Case 
pending. 

MONTANA,  SUN  BIVEB  FBOJECT. 

No  litigation. 

MONTANA-NOBTH  DAKOTA,  LOWEB  YELLOWSTONE  FBOJECT. 

Paoiflo  Coast  Construction  Co.  v.  United  States. — Suit  brought 
May  31,  1911,  in  Court  of  Claims  to  recover  $34,852.50.  Case 
pending. 

61309*— 16 38  Cc^f^n\o 
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Widell'Finley  Company  et  cH.  v.  United  States. — (See  South 
Dakota — Belle  Fourche  project.) 

*  United  States  v.  Charles  W.  Dick. — Suit  brought  May  12,  1916, 
in  the  United  States  district  court  to  recover  $1,496.00  delinquent 
water-right  charges.     Case  pending. 

NEBRASKA- WYOMINa,  NOBTH  PLATTE  PBOJECT. 

S.  R.  H.  Robinson  and  Son  Contracting  Co.  v.  Umted  States.-^ 
Suit  filed  November  7,  1913,  in  Court  of  Claims  for  $100,531.86. 
Case  pending. 

NEVADA,  TBTTCKEE-CABSON  PBOJEGT. 

United  States  v.  Rickey  Land  c&  Cattle  Co. — Suit  filed  September 
4,  1906,  for  injunction.    Dismissed  without  prejudice. 

Western  Company  v.  Stone  cf;  Webster  Construction  Co.^  Truckee 
General  Electric  Co.^  et  al. — Suit  brought  September  24,  1912,  in 
United  States  district  court,  to  enjoin  changing  level  of  Lake  Tahoe. 
In  July,  1915,  plaintiff  filed  amended  and  supplemental  complaint, 
omitting  as  defendants  the  Stone  &  Webster  Construction  Co.  and 
Truckee  River  General  Electric  Co.,  and  adding  as  defendants  A. ' 
P.  Davis,  Director  arid  Chief  Engineer,  United  States  Reclamation 
Service;  D.  W.  Cole,  project  manager,  Truckee-Carson  project; 
and  John  F.  Truesdell,  special  assistant  to  Attorney  Grenerai  oi  the 
United  States.    Case  pending. 

United  States  v.  Orr  Water  and  Ditch  Co. — Suit  filed  March  3, 
1913,  for  adjudication  of  water  rights  along  Truckee  River  and 
tributaries.    Case  pending. 

John  Horstman  Company  v.  United  States. — Suit  filed  in  Court 
of  Claims  for  $35,000  damages.    Case  pending. 

Natron  Soda  Co.  v.  United  States. — Suit  filed  in  Court  of  Claims 
for  $170,000  damages.    Case  pending. 

NEW  MEXICO,  CABLSBAD  PBOJECT. 

United  States  v.  Charles  A.  Bigelaw  et  cd. — Proceedings  initiated 
January  15,  1915,  for  condemnation  of  land.  Referee  named  to  take 
testimony  on  controverted  questions  of  fact  preliminary  to  appoint- 
ment of  commissioners  for  appraisement.  Referee's  report  filed,  but 
no  fijidings  of  fact  or  conclusions  of  law  reached  by  the  court  and 
commissioners  not  yet  appointed. 

NEW  MEXICO,  HONDO  PBOJECT. 

United  States  v.  El  Paso  <&  Rock  Island  Railway  Co.— Suit  filed 
March  17.  1913,  in  United  States  district  court  to  adjudicate  water 
rights.    CJase  pending. 

NEW  MEXICO-TEXAS,  BIO  GBANDE  PBOJECT. 

El  Paso  Water  Users'^  Association  v.  W.  H.  Austin  et  cH. — Suit 
filed  April  29, 1912,  in  the  United  States  district  court  for  the  adju- 
dication of  water  rights.    Case  pending. 
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0%caT  G.  Snow  v.  Francisco  Abaloa  et  at. — Suit  filed  against  about 
6,000  defendants  October  24,  1912,  in  the  State  district  court,  to  ad- 
judicate water  rights.    Case  pending. 

United  States  v.  Lauteria  Bimer  et  al. — Suit  filed  November  29, 
1913,  in  the  United  States  district  court  for  condemnation  of  land. 
No  appeal  taken  and  case  settled  by  payment  of  awards. 

United  States  v.  Jose  Antonio  Anaya  et  al. — Suit  filed  November 
29,  1913,  in  United  States  district  court  for  condemnation  of  land. 
Report  of  appraisers  filed  and  confirmed.  Appeals,  prosecuted  by  24 
defendants,  were  tried  before  juries  in  January  and  February,  1916, 
and  settlement  was  made  by  payment  of  the  jury  awards.  Eeduc- 
tions  in  award  were  secured  in  19  of  the  24  cases,  the  total  reductions 
being  between  $5,000  and  $6,000. 

*  Nellie  D.  Sperry  v.  Chamherino  Community  Ditch  Co.  et  al, — 
Suit  filed  March  31,  1916,  in  State  district  court  against  employees 
of  the  Reclamation  Service  and  others  seeking  an  injunction  against 
the  operation  of  a  certain  flume  across  the  West  Side  Canal  on 
account  of  alleged  defective  construction  and  operation  which  re- 
sulted in  the  flooding  of  plaintiff's  land;  also  damages  for  $5,000. 
Injunction  denied.    Case  pending  on  claim  for  damages. 

NOBTH  DAKOTA,  NOBTH  DAKOTA  FTTMPINa  PBOJECT. 

No  litigation. 

OBEGON,  UMATILLA  FBOJECT. 

In  re  Determination  of  water  rights^  Umatilla  project. — ^Proceed- 
ings begun  September  11,  1911,  to  determine  relative  rights  to  the 
waters  of  the  Umatilla  River  and  tributaries.  Decree  of  determina- 
tion by  the  State  water  board  has  been  published  and  filed  with  the 
local  circuit  court.  Bills  of  exception  thereto  filed  by  claimants,  in- 
cluding United  States,  have  been  argued  and  submitted  and  oral 
decision  by  the  court  has  recently  been  made,  though  formal  decree 
has  not  been  entered. 

OBEGON-CALITOBNLA^  KLAMATH  PBOJECT. 

Klamath  Lake  Navigation  Co.  v.  Calif omia^  Northeastern  R.  R. 
Co.  and  Southern  Pacific  R^  R.  Co. — ^United  States  intervened  Sep- 
tember 30, 1910.    Case  pending. 

In  re  Determination  water  rights^  Lost  River. — ^Proceeding  before 
State  water  board.    Case  pending. 

*  United  States  y.  May  Walton  et  al. — Suit  filed  March  8,  1916, 
in  United  States  district  court  to  condemn  land.  Settled  June  10, 
1916,  for  $128. 

SOUTH  DAKOTA,  BELLE  FOXJBCHE  PBOJECT. 

Widell'Finley  Co.  et  al.  v.  United  States, — Suit  filed  February  9,  . 
1912,  in  the  Court  of  Claims  for  $226,852.02.    The  Government  has 
closed  its  testimony  and  it  is  expected  the  case  will  be  submitted 
during  the  fall  of  1916. 

Belle  Fourche  Valley  Water  Users'^  Association  v.  Magruder  et 
al. — Petition  filed  July  19, 1913,  in  State  district  court  for  injunction. 
Case  pending.  ^^^^^^  ^^  GoOgle 
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Samuel  H.  R,  Rohinson  v.  United  States. — Suit  filed  in  November, 
1913,  in  Court  of  Claims  for  $17,145.25.  Evidence  offered  during 
January  and  February,  1916,  at  Chicago  and  Denver.    Case  pending. 

XTTAH,  STBAWBEBB7  VALLEY  FBOJECT. 

No  litigation. 

WASHINQTON,  OKANOGAN  FBOJECT. 

United  States  v.  Mineral  Hill  Ditch  Co. — Suit  filed  April  18, 1915, 
in  United  States  district  court  to  quiet  title  and  for  an  injunction. 
A  compromise  agreement  has  been  made  and  judgment  will  be 
entered  accordingly. 

WASHINGTON,  YAKIMA  PROJECT. 

Theodore  Weisherger  and  wife  v.  United  States. — Suit  filed  Janu- 
ary 22,  1914,  in  Court  of  Claims,  for  $91,803.33.  Evidence  has  been 
taken  at  various  times  during  the  year.     Case  pending. 

United  States  v.  West  Side  Irrigating  Go. — Action  brought  June 
25, 1912,  in  the  United  States  district  court  for  injunction.  Evidence 
taken  during  July  and  August,  1915,  after  which  briefs  were  sub- 
mitted. February  19,  1916,  decision  handed  down  enjoining  the  de- 
fendant from  diverting  water,  except  as  follows:  80  second- feet  be- 
tween July  1  and  September  30  of  each  year,  and  34  second-feet  dur- 
ing October. 

United  States  v.  Michael  J.  Sullivan. — Suit  filed  July  1,  1914,  in 
United  States  district  court  for  condemnation  of  easement.  Tried 
December  15,  1915.  Defendant  awarded  $40,  his  best  offer  having 
been  $350. 

*  United  States  v.  Granger  Land  Co. — Suit  filed  February  23, 1916, 
in  United  States  district  court  for  operation  and  maintenance  charges 
under  W.  I.  Co.  water-right  contract.  Amount  $612.43  and  interest. 
Claim  paid  by  defendant  without  trial  and  judgment  of  dismissal 
entered  August  5,  1916. 

^United  States  v.  Elza  Dean  and  Granger  Land  Co. — Suit  filed 
February  23,  1916,  in  United  States  district  court  for  operation  and 
maintenance  charges  due  under  W.  I.  Co.  water-right  contract. 
Amount  $247.12  and  interest.  Claim  paid  by  defendant  without  trial 
and  judgment  of  dismissal  entered  May  3,  1916. 

*  United  States  v.  Oswald  S.  Thomas. — Suit  filed  June  28,  1916,  in 
the  United  States  district  court  for  operation  and  maintenance 
charges  due  under  the  W.  I.  Co.  water-right  contract.  Amount, 
$96.80.    Case  pending. 

*  United  States  y.  F.  L.  Watson.— Suit  filed  June  28,  1916,  in 
United  States  district  court  for  operation  and  maintenance  charges 
imder  W.  I.  Co.  water-right  contract.  Amount,  $131.53.  Case  pend- 
ing. 

*  United  States  v.  William  J.  Duffy. — Suit  filed  June  28,  1916,  in 
United  States  district  court  for  operation  and  maintenance  charges 
under  W.  I.  Co.  water-right  contract.  Amount,  $82.60.  Case  pend- 
ing. 

*  United  States  v.  Grant  McLean. — Suit  filed  June  29,  1916,  in 
United  States  district  court  for  operation  and  cgainteiKjgi^^arges 


DECISIONS  OF   SECBETABY.  597 

under  W.  I.  Co.  water-right  contract.    Amount,  $46.48.    Case  pend- 
ing. 

WYOMING,   JACXSOK  LAKE   ENLABGEMENT. 

Urdted  States  v.  B.  D.  Sheffield.— Suit  filed  June  20,  1914,  in  the 
Federal  court  to  condemn  lands.  Settlement  has  been  agreed  upon 
for  exchange  of  a  small  tract  of  public  land  for  the  private  lands 
needed  by  the  United  States.  Deeds  conveying  the  private  lands  to 
the  United  States  have  been  placed  in  escrow.  A  special  act  of  Con- 
gress authorizing  this  exchange  has  been  drafted,  passed  by  both 
Houses  of  Congress,  and  was  signed  by  the  President  on  June  28, 
1916. 

WYOMING,  SHOSHONE  FBOJECT. 

United  States  Fidelity  <&  Guaranty  Co.  v.  United  States. — Suit 
brought  in  1912  in  the  Court  of  Claims  for  the  recovery  of  $822,777.58. 
Testimony  taken.    United  States  awaiting  filing  of  plaintiff's  brief. 

DECISIONS  OF  THE  SECRETAEY  OF  THE  INTERIOR. 

A  digest  of  some  important  decisions  which  have  been  rendered 
by  the  Secretary  of  the  Interior  during  the  fiscal  year  relative  to 
operations  under  the  reclamation  law  is  given  below  under  suitable 
headings.  A  few  decisions  by  the  Comptroller  of  the  Treasury  are 
also  included. 

ASSIGNMENT  OF  FARM  UNIT  TO  MINOB. 

The  department,  in  letter  to  the  Commissioner  of  the  General  Land 
Office  (not  published),  dated  February  1,  1916,  held  that  minors  are 
not  qualified  to  take  by  assignment  farm  units  upon  which  reclama- 
tion charges  have  not  been  paid  in  full. 

GALENDAB  YEAB. 

The  department  on  May  24,  1916,  construed  the  words  "calendar 
year  "  as  used  in  section  6  of  the  reclamation  extension  act  of  August 
13,  1914  (38  Stat.,  686),  as  meaning  a  year  from  January  1  to  De- 
cember 31,  inclusive. 

COMMUNITY   CENTEB  PABK  IN  TOWNSITE   IS   NOT  TTNDEB  ACT 
OF  OCTOBEB  5,  1914. 

The  department  on  June  18,  1915,  held  that  a  park  within  a  town- 
site  established  under  act  of  April  16,  1906  (34  Stat.,  116),  is  not  a 
country  park,  public  playground,  or  community  center  contemplated 
by  act  of  October  5,  1914  (38  Stat.,  727),  and  water  can  not  be 
delivered  thereon  free  of  charge. 

CONTBACTS— FINDINGS  OF  FACT  AS  TO  DELAY. 

The  authority  conferred  upon  an  administrative  officer,  under  a 
contract,  to  determine  the  extent  of  the  delay  in  the  completion  of 
contract  work,  caused  by  the  Government,  does  not  authorize  such 
officer  to  make  a  mere  estimate  as  to  the  period  of  such  delay,  and 
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unless  the  number  of  days  of  delay  is  stated  in  a  specific  finding  of 
fact  no  liquidated  damages  can  be  collected.    (22  Compt.  Dec.,  329.) 

CONTBACTS— BENT  AS  BETWEEN  BUBEAUS  OF  aOVEBNMENT. 

Since,  in  the  absence  of  specific  statutory  authority,  one  depart- 
ment or  branch  of  the  Government  is  not  authorized  to  enter  into 
contracts  with  another  such  department  or  branch,  and  to  make 
payments  thereunder,  the  General  Land  Office  may  not  lawfully  pay 
rent  to  the  Reclamation  Service  for  the  use  of  a  part  of  a  warehouse 
when  the  reclamation  fund  is  not  depleted  by  such  use.  However, 
any  cost  of  maintenance  of  the  warehouse  may  be  apportioned  prop- 
ertj  between  the  Heclamation  Service  and  the  General  Land  Office. 
(22  Compt.  Dec.,  684.) 

ASSIGNMENT— DESEBT  ENTBT  WITHIN  BECXAMATION  PBOJECT, 

ACT  JULY  24,   1912. 

Where  a  desert  land  entrv  within  a  reclamation  project  is  assigned 
in  part  under  the  act  of  efuly  24,  1912,  the  entry  should  be  subdi- 
vided into  farm  units  as  required  by  paragraphs  124  to  126  of  the 
regulations  of  May  18^  1916,  but  where  such  an  entry  is  assigned  in 
its  entirety  the  establishment  of  a  farm  unit  is  unnecessary.  (44 
L.  D.,  386.) 

PtTNDS  BECEIVED  BY  THE  BECLAMATION  SEBVICE— DISPOSI- 
TION OP. 

Where  fimds,  paid  to  the  Reclamation  Service,  pursuant  to  con- 
tract, by  an  irrigation  company,  to  cover  the  cost  of  work  being  done 
by  that  service  for  the  benefit  of  said  company,  are  expended  for 
commissary  and  other  supplies,  which  are  resold  during  the  progress 
of  the  work,  the  receipts  from  such  resales  are  to  be  applied  to  the 
completion  of  the  work  and  are  not  to  be  covered  into  the  reclamation 
fund  as  provided  by  the  act  of  March  3, 1905.    (22  Compt.  Dec.,  289.) 

HOMESTEAD  ENTBIES — ^NONCONTIGUOUS  LANDS. 

An  Executive  order  withdrawing  a  strip  of  land  under  the  act  of 
June  25, 1910  (36  Stat.,  847) ,  for  a  right  of  way  for  electric-transmis- 
sion lines  does  not  render  the  tracts  lying  on  opposite  sides  of  the 
withdrawn  strip  noncontiguous,  and  an  entry  embracing  tracts  on 
both  sides  of  such  strips  may  be  allowed,  but  the  entry  papers  and 

Eatent  should  contain  an  excepting  clause  excluding  the  area  em- 
raced  in  the  withdrawal.     (First  Asst.  Secretary,  Feb.  6,  1915 ;  43 
L.  D.,  55L) 

PBACTICE— BIGHT  OP  APPEAI.. 

Any  matter  at  issue  arising  in  connection  with  and  within  the  juris- 
diction of  the  Reclamation  Service  should  first  be  decided  by  the 
Reclamation  Service,  with  right  of  appeal  to  the  Secretary  of  the  In- 
terior.   (44L.  D.,  11.) 
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SEdiAMATION   HOMESTEAD— SETTLEMENT— SGHOOIi    SECTION. 

A  settler  on  unsurveyed  land  in  a  school  section  who,  after  survey 
and  after  withdrawal  of  the  land  under  the  reclamation  act  as  sus- 
ceptible of  reclamation  under  an  irrigation  project,  was  permitted  to 
make  entry  for  the  full  area  of  160  acres,  must  conform  his  entry  to 
a  farm  unit,  but  is  entitled^  under  the  provisions  of  the  act  of  June 
23, 1910,  to  assign  the  remaming  portion  of  his  entry;  and  the  rights 
acquired  by  such  settlement  and  entry  bar  the  attachmejnt  of  any 
rights  to  the  land  on  behalf  of  the  State  under  its  school  grant. 

Departmental  decisions  of  March  11  and  May  13,  1912.  (40  L.  D., 
686,  589),  modified,  and  decision  in  William  Boyle  (38  L.  D.,  603) 
overruled  in  so  far  as  in  conflict,     (44  L.  D.,  331.) 

BESIBENCE— PRIVATE  LANDS. 

The  residence  requirement  of  the  reclamation  act  of  June  17, 1902, 
with  reference  to  private  lands  is  fully  complied  with  if  at  the  time 
the  water-right  application  is  made  the  applicant  is  a  bona  fide  resi- 
dent upon  the  land  or  within  the  neighborhood;  that  is,  not  a  pre- 
tended but  a  real  resident  at  that  time.  After  making  application 
further  residence  is  not  required  of  such  applicants,  and  final  proof 
may  therefore  be  made  under  the  act  of  August  9^  1912  (37  Stat., 
265),  without  the  necessity  of  proving  residence  at  the  time  proof  is 
offered.     (First  Asst.  Secretary,  Apr.  19,  1916.) 

TELEPHONE  LINES  ON  PUBLIC  LANDS— EXCEPTIONS  IN  PATENTS. 

Where  telephone  lines  have  been  actually  constructed  upon  public 
lands  of  the  United  States,  including  national  forest  lands,  and  are 
being  maintained  and  operated  by  the  United  States,  appropriate 
maps  or  field  notes  thereof  should  be  furnished  the  Commissioner 
of  the  General  Land  Office  and  notation  thereof  made  upon  the  tract 
books  of  that  office ;  and  if  the  lands  be  thereafter  disposed  of  under 
any  of  the  public-land  laws,  the  final  certificate  and  patent  should 
except  the  telephone  line  and  appurtenances,  with  the  right  of  the 
United  States  to  maintain  and  operate  the  same.  (44  L.  D.,  359 :  44 
L.  D.,  412.) 

WATEB-BIGHT  PAYMENTS — CREDIT  FOB. 

The  Reclamation  Service  is  authorized  to  accept  water-right  appli- 
cations in  all  oases  of  new  entries  made  under  Act  of  March  4,  1915 
(38  Stat.,  1215),  allowing  the  entryman  credit  for  his  payments  under 
the  extension  act  to  the  amount  of  which  he  is  justly  entitled  by 
reason  of  payments  made  on  his  original  water-right  application. 
Also  in  cases  of  assignments  under  paragraph  109  of  the  General 
Beclamation  Circular  approved  May  18,  1916,  the  Reclamation 
Service  is  authorized  to  accept  water-right  applications  under  the 
extension  act,  allowing  the  assignee  credit  upon  his  water-right  pay- 
ments to  the  amount  of  the  credits  assigned  to  him  as  provided  m 
said  paragraph  109.    (44  L.  D.,  544.) 
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WATER  TTSEBS'  ASSOCIATIONS  AND  IBSIOATION  DISTBICTS, 
REPRESENTING  THE  SEVERAL  PROJECTS. 

ABIZONA,  SALT  BIVEB  PBOJECT. 

Salt  River  Valley  Water  Users'  Association,  ineori>orated  Feb- 
ruary 9,  1903.  Contract  with  Secretary  of  the  Interior  June  25, 
1904,  guaranteeing  repayment  cost  of  system. 

ABIZONA-CALirOBNLA,  YUMA  PBOJECT. 

Yuma  County  Water  Users'  Association,  incorporated.  Contract 
with  Secretary  of  the  Interior  May  31, 1906,  guaranteeing  repayment 
cost  of  system. 

CALIFOBNIA,  OBLAND  PBOJECT. 

Orland  Unit  Water  Users'  Association,  incorporated  March  27, 
1907.  Contract  with  Secretary  of  the  Interior  April  3, 1909,  guaran- 
teeing repayment  cost  of  system. 

COLOBADO,  GBAND  VALLEY  PBOJECT. 

Grand  Valley  Water  Users'  Association,  incorporated  February 
7,  1905.  Contract  with  Secretary  of  the  Interior  February  13,  1913, 
guaranteeing  repayment  cost  of  system. 

COLOBADO,  nNCOMPAHGBE  VALLEY  PBOJECT. 

Uncompahgre  Valley  Water  Users'  Association,  incorporated  May 
11,  1903.     Contract  with  Secretary  of  the  Interior  December  3, 

1904,  guaranteeing  repayment  cost  of  system. 

IDAHO,  BOISE  PBOJECT. 

Payette-Boise  Water  Users'  Association,  incorporated  September 
9, 1904.  Contract  with  Secretary  of  the  Interior  February  13,  1906, 
guaranteeing  repayment  cost  of  system. 

IDAHO,  MINIDOKA  PBOJECT. 

South  Side  Minidoka  Water  Users'  Association  (Ltd.),  incorpo- 
rated January  20,  1908.    No  contract. 

Minidoka  Irrigation  District,  formed  July  22,  1913.  Contract 
with  Secretary  of  the  Interior  October  21, 1915,  to  act  as  fiscal  agent. 

KANSAS,  GABDEN  CITY  PBOJECT. 

Finney  County  Water  Users'  Association,  incorporated  October  18, 

1905.  Contract  with  Secretary  of  the  Interior  December  28,  1905, 
guaranteeing  repayment  cost  of  system. 
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MONTANA,  HTTNT£EY  PBOJECT. 

Huntley  Project  Water  Users'  Association,  not  incorporated.  No 
contract. 

MONTANA,   MILK   BIVEB  FBOJEGT. 

Lower  Milk  River  Water  Users'  Association,  incorporated  April 
27, 1905.  Contract  with  Secretary  of  the  Interior  February  10, 1909, 
guaranteeing  repayment  cost  of  system. 

Upper  Milk  River  Water  Users'  Association,  incorporated  June, 
1907.    No  contract  guaranteeing  repayment. 

MONTANA,  SUN  BIVEB  FBOJECT. 

Fort  Shaw  Water  Users'  Association.  Not  incorporated.  No 
contract.    - 

MONTANA-NOBTH  DAKOTA,  IiGWEB  YELLOWSTONE  PBOJECT. 

Lower  Yellowstone  Water  Users'  Association,  incorporated  Janu- 
ary 12,  1905.  Contract  with  Secretary  of  the  Interior  October  25, 
1905,  guaranteeing  repayment  cost  of  system. 

NEBBASKA-WTOMING,  NOBTH  PLATTE  PBOJECT. 

North  Platte  Valley  Water  Users'  Association,  incorporated  May 
25,  1905.  Contracts  with  Secretary  of  the  Interior  April  25,  1906, 
and  June  23, 1909,  guaranteeing  repayment  cost  of  system. 

NEVADA,  TBUCKEE-CABSON  PBOJECT. 

Truckee-Carson  Farmers'  Association.  Not  incorporated.  No 
contract. 

NEW  MEXICO,  CABLSBAD  PBOJECT. 

Pecos  Water  Users'  Association,  incorporated  October  15,  1904; 
articles  of  incorporation  amended  January  14,  1915.  Contracts  with 
Secretary  of  the  Interior  March  19,  1906;  February  21,  1912.  and 
March  12,  1915,  guaranteeing  repayment  cost  of  system.  Contract 
with  Secretary  of  the  Interior  August  30, 1915,  to  act  as  fiscal  agent. 

NEW  MEXICO,  HONDO  PBOJECT. 

Rio  Hondo  Reservoir  Water  Users'  Association,  incorporated  June 
16,  1904.     Contract  with  Secretary  of  the. Interior  December  31, 

1904,  guaranteeing  repayment  cost  of  system. 

NEW  MEXICO-TEXAS,  BIO  QBANDE  PBOJECT. 

i 

Elephant  Butte  Water  Users'  Association,  incorporated  January 
12,  1905.  Contract  with  Secretary  of  the  Interior  June  27,  1906, 
guaranteeing  repayment  cost  of  system. 

El  Paso  Valley  Water  Users'  Association,  incorporated  June  17, 

1905.  Contract  with  Secretary  of  the  Interior  June  27,  1906,  guar- 
anteeing repayment  cost  of  system. 
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NOBTH  DAKOTA,  NOBTH  DAKOTA  PTTMPINa  PBOJECT. 

Williston  Water  Users'  Association,  incorporated  May  22,  1905. 
Contract  with  Secretary  of  the  Interior  May  23,  1906,  guaranteeing 
repayment  cost  of  system.  * 

Buford-Trenton  Water  Users'  Association,  incorporated  in  1905. 
Contract  with  Secretary  of  the  Interior  May  23,  1906,  guaranteeing 
repayment  cost  ot  system. 

OKLAHOMA,  LAWTON  FBOJECT. 

Lawton  Water  Users'  Association,  incorporated  September  23, 
1914.    No  contract. 

OBEGON,  UMATILLA  FBOJECT. 

Umatilla  Eiver  Water  Users'  Association,  incorporated  in  1906. 
Contract  with  Secretary  of  the  Interior  April  25,  1906,  guaranteeing 
repayment  cost  of  system. 

OBEaON-CALIEOBNIA,  KLAMATH  FBOJECT. 

Klamath  Water  Users'  Association,  incorporated.  Contract  with 
Secretary  of  the  Interior  November  6,  1905,  guaranteeing  repayment 
cost  of  system. 

SOXn?H  DAKOTA,  BELLE  FOTTBCHE  FBOJECT. 

Belle  Fourche  Valley  Water  Users'  Association,  incorporated  Jime 
27,  1904.  Contracts  with  Secretary  of  the  Interior  April  29,  1905, 
and  January  24,  1911,  guaranteeing  repayment  cost  of  system. 

TTTAH,  STBAWBEBBY  VALLEY  FBOJECT. 

No  water  users'  association  or  irrigation  district. 

WASHINQTON,  OKANOGAN  FBOJECT. 

Okanogan  Water  Users'  Association,  incorporated   October  28, 

1905.  Contracts  with  Secretary  of  the  Interior  April  16,  1906  and 
May  11,  1912,  guaranteeing  repayment  cost  of  system. 

WASHINGTON,  YAKIMA  FBOJECT. 

Tieton  Water  Users'  Association,  incorporated  March  10,  1906. 
Contract  with  Secretary  of  the  Interior  April  12,  1906,  guaranteeing 
repayment  cost  of  system.  Contract  October  29,  1915,  to  act  as 
fiscal  agent  and  take  over  operation  and  maintenance. 

Sunnyside    Water    Users'    Association,    incorporated    March  10, 

1906.  Contract  with  Secretary  of  the  Interior  May  7,  1906,  guaran- 
teeing repayment  cost  of  system. 

WYOMING,  SHOSHOIO:  PBOJECT. 

Shoshone  Water  Users'  Association,  not  incorporated.  No  con- 
tract Digitized  by  Google 


PUBCEASES  OF  RIGHTS  AND  FROFEBTY. 

The  following  purchases  of  rights  and  property  were  made  during 
the  fiscal  year  ending  June  30, 1916 : 

Purchases  of  rights  and  property, 

ARIZONA,  SALT  RIVER  PROJECT. 


Vendor. 


I>«8CriptiozL 


Consider- 


Dateofdowl. 


Arnold,  D.  M.,  and  wife 

Chandler,  H.  L..  and  wife 

Dobson,  Harold  Argae,and 
wife. 

Hic^s,  Frances  C,  and  hti»- 
band. 

Tones.  C.  B.:  Morrison,  Ro- 
land, and  wife. 

Peterson,  Charles  A.,  and  wife. 
Do... 

Rlordan,  E.  M 


Smith,  Louise  P..... 
Sturgeon,  Mrs.  T.  E., 


Tsf  gart,  8.  B.,  and  wife,  and 

Taggart,  8.  B.,  trustee. 
Taylor,  H.H 


Wallace,  John  8.,  James  P., 

and  Rachel. 
WaUace,  W.  H.,  and  wife 


Improvements  on  0.30  acre  in  BE.  i  8W.  },  aeo. 
32,  T.  1  8.,  R.  5  E. 

2.42  acres  in  SE.  i,  sec.  9,  T.  1  8.,  R.  5  E 

1.51  acres  in  SE.  |,  sec.  7,  T.  1  8.,  R.  5  E 

0.37  acre  in  NW.  i  SW.  i,  sec.  27,  T.  2  N.,  R.  3  E 

1.22  acrw  in  8W.  \,  sec.  32,  T.  1  N.,  R.  6  E 

l.W  acres  In  SW.  1,  sec. »,  T.  1  8.,  R.  5  E 

1  acrein  8W.  J  NW.  J,  sec.  9,  T.  1  8.,  R.  6  E... 
Improvements  on  2  acres  in  n  W.  J,  sec.  10,  T. 

1  8.,  R.  6  E. 
Improvements  on  1.22  acres  in  NW.  1,  sec.  82, 

T.  1  N.,  R.  6  E. 
Improvements  on  8W.  \  NW.  i  and  W.  i  BW. 

isec.36,T.4N.,  R.  13E. 
O.Macrein  NW.  i,  sec.  8,  T.  1 S.,  R.  0  E 

Improvements  on  1.42  acres  in  NE.  1,  sec.  30,  T. 
1^.,R.6E. 

0.07  acre  in  NE.  J,  sec.  14,  T.  1 N.,  R.  5  E 

1.16  acres  in  8E.  },  sec.  13,  T.  1 N.,  R.  5  E 

Improvements  on  1  acre  in  W.  &  NW.  \,  sec.  19, 
T.  1  N.,  R.  6  E. 


940.00 

883.00 
226.00 

111.00 

231.80 

866.00 

366.00 

20.00 

26.10 

8,000.00 

66.00 

42.15 

160.00 
115.00 

27.00 


iJan.    29,1910 


Nov. 
Apr. 

June 

Jan. 

Dec. 

Oct. 

iJan. 

lOct. 

iMay 

Joly 

»Oct. 

Tune 
May 


91,1915 
12,1916 

6,1915 

7,1916 

4,1915 
22,1915 
25,1915 

36,1914 

24,1915 

8,1915 

29,1914 

18,1915 
19,1915 


lOct.   22,1914 


ARIZONA-CALIFORNIA,  YUMA  PROJECT. 


Behan,  Albert.. 
Caldwell,  O.  M. 


Meadow,   William   M.,  and 

wife. 
Mfller,B.E 


Morgan,  Frank  R 

Nunnaley,  B.  L.,  and  wife... . 
8chut£,  George  W.,  and  wife.. 


Improvements  on  part  of  N.  4  8W.  i,  sec.  21,  T. 

9  8.,  R.24W.,  0.«&8.  R.M. 
Improveraonta  on  part  of  NE.  J  SW.  J,  sec.  34, 

T.  8  8.  R.  24  W.,  G.  A  8.  R.  M. 
Improvements  on  part  of  W.  1 8E.  },  sec.  33,  T. 

8  S.,  R.  24  W.,  tf.  «&  8.  R.  M. 
Improvements  on  part  of  UzUt  F,  T.  16  8.,  R. 

23  E.,  8.  B.  M. 
Improvements  on  part  of  W.  I  NE.  i,  8ec.'7,  T. 

10  8.,  R.34W.,O.A8.R.M. 
Improvements  on  part  of  8.  ^NE.  }  SE.  |,  sec. 

25;  T.  8  8.,  R.  24  W".,  O.  &  B.  R.  M. 
Improvements  on  part  of  SW.  i,  sec.  9,  T.  10  8., 
R.  24  W.,  O.  A  8.  R.  M. 


191.00 

Dec. 

17,1915 

172.50 

Aug. 

6,1915 

104.00 

Deo. 

29,1915 

216.00 

June 

5,1915 

121.00 

Dec. 

18,1915 

86.80 

Feb. 

23,1915 

34.00 

Jan. 

20,1916 

CALIFORNIA.,  ORLAND  PROTECT. 


Orland   Unit  Water  Users' 
Association. 


Strip  of  land  across  E.  |  SW.  i  sec.  33,  T.  23  N., 
R.  4  W.,  M.  D.  B.  All. 


$1.00     Jan.     4,1916 


COLORADO,  GRAND  VALLEY  PROJECT. 


Skinner,  R.M. 


0.27  acre  in  SE.}  SW.  i,  see.  8,  T.  11  S.,  R.  98 
W., sixth  P.M. 


$415.00 


Tuly     9,1915 


1  No  deed  was  given  to  United  States  and  date  shown  is  date  of  contract,  as  payment  was  for  improve- 
msnts  only. 


Digitized  by 
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Purchases  of  rights  and  property-— Kkmimued. 

COLORADO,  UNCOMPAHORE  VALLEY  PROJECT. 


Vendor. 


Loutsen- 
hixer 
water 
rights 
(amount 
in  second- 
feet). 


ConsideT'- 
ation. 


Date  of  deed. 


Agnew,  Charles  C 

Anen,E.  R 

Baldwin.  JosephB 

Banta,  Nannie  E 

Bartley,  L.  D 

Baxter,  Addison  Joalah 

Bellamy,  Wiley  O 

Blarney,  Wm.  and  Daisy  May 

Block,Chas.  A 

Brevick,  Baard  A 

Brlney,  Peter  L 

Brower,  William  A 

Brown,  Jas.  O 

Brown,  Jas.  H 

Bnddecke,  A.  E 

Cade,  Eliena  B.  and  Martin 

Catlin,F.  D 

Champion,  Wm.  V 

Christainson,  Edward  P 

Christie,  Laura  J 

Christie,John  F ,.. 

Collins,  W.  J.  and  Mary  M 

Condit,  PhilUp  M.  and  Celestia  H, 
CoiTick,  William  H.  and  Clelia.... 

Orlppa,  David  and  Vittoria 

Davte,  A.  M 

Deeble.  John 

DeOuelle,  Ed.  and  Adolph 

Denniston,  Mary  E 

DeRobles,  Joseph 

Duncan,  George 

Duncan.  J.  A 

Faast,  Edmund 

Falrlamb,  Millard 

Fitts,  Flora  E.  Nelson 

Fitts.  Warren 

Frosi,  Gus  A 

Fuerstenberg,  Henry 

Gerlach,  George 

Goddard,  Ed.  etal 

Goddard,£.  A 

Goldsmith  J[a8.  W 

Gough,  O.  W 

Gunnison  Tunnel  Inyeetment  Co. 

Hanna,  L.  W 

Harris,  Abel  W 

Harrison,  Elmore  C 

Head.  Martha  L 

Headington,  G.  F 

Helnseunan,  Wm.  J 

Hodge,  Maude  M 

Huntley,  F.W 

Johnson,  J.  R.  and  Cora 

Krebs.  J.  F 

Kuhnley,  liester 

Kulp,  Anna 

Lindeback,  Peter  A.,  et  al 

MaSenbeir,  Frank 

Marcheski,  James 

MarshaU,  WiUis  M 

MartineIt,C 

Maurer,  E.H 

Monell,  Townsend  W.,  et  al 

Moore,  Irena  A 

McReynolds,  John 

NoweU,  Richard  H 

Nua9e,F.J 

Osbom.  ElIL 

Piatt,  Frank 

Price,  Carl  L 

Bhyan,  Annie  C^  et  al 

Richardson,  R.  H 

Rider,  Ma^aret  M 

Rinehart,D.N 

Eowen,  C.Ray 

Bchelbler,  Henry  A.,  et  al 

Beeley,  PttolS 


r 


i 

0.153 

\ 

0.3376 


2 
1 

0.885 


1 


Digitized  by 


$200.00 
160.00 
100.00 
181.25 
100.00 
100.00 
400.00 

1,200.00 

1,610.00 

1,066.67 
727.27 
800.00 
200.00 
500.00 
800.00 
400.00 

1,000.00 
400,00 
400.00 
800.00 
400.00 
160.00 
200.00 
300.00 
122.40 

,  800.00 
400.00 
600.00 
40.00 
400.00 
150.00 
200.00 
270.00 
250.00 
400.00 

1,200.00 
800.00 
400.00 
600.00 
800.00 
400.00 
700.00 
200.00 

8,401.00 
400.00 
800.00 
125.00 
300.00 
200.00 
500.00 
400.00 
100.00 
400.00 
400.00 
300.00 
181.25 
200.00 
400.00 
700.00 

2,412.50 

72.72 

213.33 

1,600.00 
500.00 
800.00 
800.00 
640.00 
800.00 
400.00 
100.00 
654.00 
200.00 
300.00 
200.00 
600.00 
200.00 


Feb. 

Feb. 

July 

Jan. 

July 

June 

Oct. 

Nov. 

Sept. 

July 

Mar. 

Nov. 

Oct. 

July 

Nov. 

Sept. 

Feb. 

June 

Jan. 

July 

July 

June 

July 

Nov. 

June 

Apr. 

Apr. 

Oct. 

June 

Dec. 

Sept. 

Oct. 

Nov. 

Nov. 

July 

July 

Nov. 

Jan. 

June 

July 

June 

Nov. 

Oct. 

Mar. 

June 

Nov. 

Dec. 

July 

Sept. 

Sept. 

Jan. 

Feb. 

Sept. 

Sept. 

Nov. 

June 

Nov. 

Oct. 

May 

May 

July 

July 

Oct. 

Dec. 

June 

Nov. 

July 

Sept. 

May 

Feb. 

July 

Apr. 

Apr. 

Jan. 

Aug. 

Mar. 


400re0    Sept. 

AliOOg 


8, 1915 
14,1916 

10. 1915 
20,1916 

3, 1915 
30,1915 
28,1915 
27,1915 
2,1915 
6,1915 

11. 1916 
4,1915 

15, 1915 
6,1915 
19,1915 
11,1915 
11,1916 
30,1915 
8,1916 
14,1915 

6. 1915 
10,1916 

9,1915 

17. 1915 
7,1916 

7. 1916 
30,1915 
16,1915 

13. 1916 

17. 1915 
23,1915 
26,1915 
11,1915 
13,1915 

6, 1915 

6,1915 

26,1915 

4,1916 

29,1915 

14,1916 

1,1916 

27,1915 

11,1915 

22,1916 

21,1916 

27,1915 

6,1915 

24,1915 

10,1915 

4,1915 

4,1916 

15,1916 

9,1915 

21,1915 

29,1915 

21,1916 

8, 1915 

2,1915 

13,1916 

22.1916 

27,1915 

26,1915 

30,1915 

31,1915 

29,1915 

1,1915 

6,1915 

17,1915 

27,1916 

11,1916 

31,1915 

13,1916 

15. 1916 
20,1916 
18,1915 
13,1916 

.^1916 
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Purchases  of  rights  and  property — Continued. 
COLORADO,  UNCOMPAHGRB  VALLEY  PROJECT— Continued. 


Vendor. 


Selig  Investment  Co 

Sherman,  D.E 

Splinter,  Maria  Elizabeth, 
Solder,  MarvAnn  et  al.. . 

Starr,  Susan  K 

St .  James,  Anna  B 

Suttle,C.  E 

Tilden,O.W 

Vaughn,  Harrisons 

Veatch,  Presley  B 

Virtue,  Patrick  P 

Youngblood,  Joseph  P.... 


mONSTOinE  AND  mONSTONX  XXTXNSION  WATER  BIOHTS  REPRESENTED  BT  SHARES  Of  STOCK. 


Vendor. 


Number 
of  shares 
Iron- 
stone. 


Number 
of  shares 
exten- 
sion. 


Consider- 
ation. 


Date  of  deed. 


Anderson,  John  F 

Armentrout.  K.  8 

Baird,  Leonard 

Broughton,  G.  P 

Brown,  Andrew  J 

Brown,  George  H 

Bullock,  Caroline 

Cook,D.P 

Cook,  Louis  A 

Conway,  Mary  Frances 

Conway,  Mary  Frances,  et  al. 
Cotter,  J.  E.  and  Anna  H — 

Craig,  Mrs.  J.  O 

Crockett,  Katherine  N 

Danbom,  A.  P.,  etal 

Dennis,  E.  O 

Dickerson,  Mrs.  Ella  and  Joel 

Duncan,  James 

EUicker,  Arthur  K, 

Erickson,  A.  M 

Esty,  Ray  S 

First  National  Bank  (Olathe) 

Foster,  C.P 

Freeland.  Henry  M 

French,  (JilbertE 

Gehrig,  Chas.  and  Lewis 

Hartig,  (; enevieve 

Hartig,  Ocnevleve,  et  al 

Hartman,  E.  P 

Hay,  CO 

Hickman,  R.  S 

Johnson,  Gustaf. 

Jones,  Quincy,  M.  and  P.  W. 

Jones,  Z.  I 

Kloster,  Ben 

Kotik,  Joseph 

Latham,  Cliarlotte,  P-. 

Lord,  Robert 

Markley,  M.  C 

Markley.  J.  N.  and  Mary  B . . 

Martin,  LA .7... 

Maryott,  Chas.  C 

Maxwell,  Wm.  G 

Meldrum,  Margaret  A 

Morman,  A.  S 

McClurg,  Lucy  I 

McKnight,  Geo.  A 

Osbom,  Grace  P 

Perry,  Dennis 

Price.  Henry  J 

Qulnlan,  F.  B 

Reshaw,  Sarah  A 

Rhodes,  Sherman 

Rhodes,  Z.  M 

Rhonemus,  Clementine  M.. . . 
Rlckelton,  Andenon 


U 


16 
.... 


$1,200.00 

800.00 

2,000.00 

1.600.00 

2,000.00 

1,200.00 

800.00 

1,600.00 

1,200.00 

400.00 

2,000.00 

3,200.00 

1,600.00 

800.00 

2,400.00 

200.00 

3,200.00 

400.00 

800.00 

2,000.00 

600.00 

800.00 

800.00 

1,600.00 

1,000.00 

200.00 

800.00 

2,400.00 

800.00 

600.00 

1,600.00 

400.00 

1,200.00 

666.65 

200.00 

2,000.00 

533.33 

400.00 

400.00 

1,600.00 

200.00 

6,600.00 

1,600.00 

2,400.00 

600.00 

400.00 

1,600.00 

1,200.00 

400.00 

1,600.00 

600.00 

1,600.00 

400.00 

800.00 

400.00 

1,200.00 

Digitized  by 


Oct.  20,1915 
Jan.  8, 1916 
Oct.  22,1915 
Jan.  16,1916 
Nov.  13,1915 
Jan.  4,1910 
Nov.  2,1916 
Apr.  14,1910 
Feb.  29,1910 
Feb.  10,1910 
Mar.  20,1910 
Nov.  26,1915 
Apr.  6,1910 
Dec.  15,1915 
Jan.  7, 1910 
Apr.  18,1910 
Dec.  13,1915 
Feb.  19,1910 
Oct.  26,1915 
Oct.  30,1915 
Dec.  21,1915 
Feb.  19,1910 
Jan.  14,1910 
Dec.  9,1915 
Sept.  28, 1915 
Oct.  20,1915 
Nov.  4,1915 
Nov.  4,1915 
Oct.  18,1915 
Apr.  10,1910 
Jan.  3,1910 
Nov.  1,1915 
Sept.  30, 1915 
Feb.  14,1910 
Dec.  18,1915 
Nov.  16,1916 
Nov.  6,1915 
Jan.  4,1910 
Nov.  0,1916 
Jan.  16,1910 
Apr.  10,1910 
Nov.  0,1916 
Apr.  14,1910 
Oct.  25,1915 
Nov.  10,1915 
June  16,1910 
Apr.  17,1910 
Feb.  2, 1910 
Oct.  25,1915 
Mar.  28,1910 
Jan.  7, 1910 
Feb.  29,1910 
Dec.  14,1915 
Oct.  20,1916 
Dee.  31,1916 
Jan.   14,1910 

Google 
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Purchases  of  rights  and  property — Continued. 
COLORADO,  UNGOKPAHGBE  VALLEY  PROJECT— CJofltttinued, 

IROMBTONX  Ain>  IBON8TONS  XZTSNSiON  WATSS  XIOHTS  SEP&BSXNTED  BT  SHAJUU  OT  STOCK— COntllllie<L 


Vendor. 


Namber 
of  shares 
Iron- 
stone. 


Number 
of  shares 
exten- 
sion. 


Comlder- 


Dste  of  deed. 


Ridcdton,  Anderson 

Soott,  Leroy  W •. 

SeUgmvestmentCo 

Setser,  Charles,  and  Deist,  Henry  C. . . 

Shearer,  E.C 

Shields,  F.  W.  and  Louisa  E 

Stockham,  A.  H 

Toothaker,  Mary  E.,etal 

Van  De  Burg,  Emma  N.,  et  al 

Walstrom,  Oscar  L 

Warner,  George 

Weeks,  S.W 

Wilson,  A.  E.,  and  KeUenberg,  G.  H., 

Wright,  A.  S 

Young,  Ernest  L 

Wilson,  Georgia  Shaw 


7» 

3 

3 

1 

7 

2 

2 

2 

1 

6 

3' 


6 


I20Q.OO 
2,800.00 

i,2oaoo 

1,200.00 
400.00 

2,800.00 
800.00 
800.00 

8oaoo 

400.00 
600.00 
4,800.00 
2,400.00 
1,400.00 
3,300.00 
300.00 


June  1, 1916 
Mar.  17,1916 
Feb.  26.1916 
Oct.  27,1915 
Oct.  29,1915 
Oct,  23.1915 
Oct.  23,1915 
8,1916 
22,1916 
22,1915 
25.1915 
,  6,1916 
Oc^.  22,1915 
Oct.  26,1915 
Sept.  27,1915 
Mar.  27,1916 


Jan. 
Jan. 
Oct. 
Oct. 
May 


Vendor. 


Description. 


Consider- 
ation. 


Date  of  deed. 


Anderson,  John  F. 


Anderson,  E«  H. ••••.... 

Belgardt,  Albert 

Brown,  George H...... 

Browne,  Dewit,  et  al. . . , 
Brown,  Ralph  D.,  et  al. 
Caley,  PaulG 


Caseley,  Grace  E.,  et  al. . 

CaBner,B.  A 

earner,  Benjamhi  A 

Clark,  Albert  B.,etal... 


Cleveland,  Amelia 

Danbom,  A.  P.,  et  al. . 

Dennis,  E.G 

Dickey,  Ada  A.,  et  al. 


DUl,  Thomas  L.,  et  al. 


Dolan,  Mary  M. . 
Do 


Duncan,  James  and  Ida . 

Edie,J.A 

EUcker,  Arthur  K 

Felix,  Charles  W 

Fonten,  Albert  J 


Freehmd,  Henry  M.. 


RIGHTS  OF  WAY. 

Portion  of  SW.  i  SE.  },  containing  2.66  acres; 

portion  of  NW.  i  SE.  }  sec.  16,  T.  60  N.,  R.  10 

W.,  N.  M.  P.  M.,  containing  0.72  acre. 
Portion  of  SW. }  SE.  i  sec.  2,  T.  50  N.,  R.  11 W., 

N.  M.  P.  M.,  containing  2.16  acres. 
Government  road  across  SW.  i  NW.  i  sec.  29, 

T.  49  N.,  R.  7  W^  N.  M.  P.  M. 
Portion  of  N  W  J  SW.  i  sec.  9,  T.  50  N.,  R.  10  W., 

containing  0.17  acre. 
Portion  of  N.  \  SW.  i  sec.  18,  T.  50  N.,  R.  10  W., 

N.  M.  P.  M.,  containing  3.36  acres. 
PortIonofNE.iNE.isec.ll,T.60N.,R.llW., 

N.  M.  P.  M.,  containing  1.36  acres. 
Government  road  across  the  NW.  J  NE.  i  E.; 

NW.  Mrtion  sec.  29,  T.  49  N.,  R.  7.  W., 

Portion  of  *Se!  i  NE.  i  sec.  31,  T.  61 N.,  R.  10  W., 

containing  1.43  acres. 
Portion  of  SW.  i  SE.  J  sec.  6,  T.  50  N.,  R.  10  W., 

containing  1.84  acres. 
Portion  of  N  W.  i  SE.  i  sec.  12,  T.  50  N.,  R.  11 W., 

containing  2.62  acres. 
Portion  of  SE.iNW.i  containing  0.25  acre;  also 

portion  of  SE.  i  NW.  i  W.J  NW.  i  sec.  12, 

T.  60  N.,  R.  11  W.,  N.  M.  P.  M.,  containing 

6.32  acres. 
Portion  of  NE.  \  SE.  |  sec.  30,  T.  51 N.,  R.  10  W., 

N.  M.  P.  M.,  containing  1.22  acres. 
Portion  of  SE.  i  SE.  i  sec.  2,  T.  60  N.,  R.  11 W., 

N.  M.  P.  M.,  containing  2.30  acree. 
Portion  of  N  W.  J  N  W.  i  sec.  9,  T.  60  N.,  R.  10  W., 

containing  0.29  acre. 
Portion  of  S.  ^  E.  }  SE.  i  contahiing  4.6  acres; 

also  portion  of  S.  i  N.  ^  SE.  i  containing  0.38 

acre,  all  in  sec.  36,  T.  48  N.,  R.  9  W. ,  N.  M.  P.  M. 


iM.  I  o,  ail  ui  ov(^.  <w,  X  .  Yo  i,^ .,  x\.  V  TT  .,  1^ .  aa.,  x  , 

Portion  of  SE.  i  SE.  i  sec.  21;  E.  |  NE.  i  sec. 
T.  60  N.,  R.  10  W.,  N.  M.  P.  M.,  containing 
10.61  acres,  more  or  If 


Portion  of  W.  |  SW.  i  sec.  9,  T.  50  N.,  R.  10  W., 

containing  0.61  acre. 
Portion  of  SW.  i  SW.  \;  NW.  i  SW.  i  sec.  9, 

T.  50  N.,  R.  10  W.,  N.  M.  P.  M.,  contahiing 

1.58  acres. 
PorUonof  NW.i  NW.  Jsec.6,  T.50N.,  R.  10  W., 

containing  1.69  acres. 
Portion  of  SE.  J  SW.  i  sec.  2,  T.  50  N.,  R.  11 W., 

containing  2.03  acres. 
Portion  of  W.  ^  SE.  i  SE.  i  sec.  8,  T.  50  N., 

R.  10  W.,  N.  M.  P.  M.,  containing  1.03  acres. 
PorUon  of  SE.  i  NE.  i  sec.  30,  T.  61  N.,  R.  10  W., 

N.  M.  P.  M.,  containing  1.24  acres. 
Government  road  across  the  SE.  J  SW.  i;  SW.  i 

SE.isec.  29andNE.iNW.i;  NW.JNE.} 

sec.  32,  T.  49  N.,  R.  7  W.,  N.  M.  P.  M, 
Portion  of  SE.i  SE.Jsec.  31:  SW.  J  SW:  J  sec 

32,  T.  51 N.,  R.  10  W.,  N.  M.  P.  M.,  containing 

Digitized 


$1.00 

175.00 
1.00 
1.00 

100.00 
76.00 
1.00 

1.00 

1.00 

200.00 

225.00 

135.00 

126.00 

25.00 

300.00 

400.00 

1.00 
1.00 

100.00 
160.00 
225.00 
135.00 
.1.00 

420.00 


July   13,1915 

Mar.  20,1916 
Jan.  3,1916 
Nov.  8,1915 
Mar.  24,1916 
Dec.  3,1915 
Dec  13,1915 

Jan.     6,1916 

Aug.  19,1915 

Dec  27,1915 

Do. 

June  21,1916 
Mar.  7,1916 
Mar.  22,1916 
May  28,1915 

Jan.     4,1916 

Mar.  20,1916 
Nov.  13,1915 

Mar.  23,1916 
Feb.  11,1916 
Apr.  28,1916 
June  6,1916 
Nov.  22,1915 


Apr.  12,1916 

byG6ogle 
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Purdioses  of  rights  and  property — Continued. 
COLORADO,  UNCOMPAHGRE  VALLEY  PROJECT— CJontlnued. 


Vendor. 


Description. 


Consider- 
ation. 


Date  of  deed. 


Oarontte,  Clara  F .. . 
Garoatte,  James  B . . 

Garontte,  J.  B 

Hawkyard,  A.  T.... 

Hay,C.  G 

Heath,  Charles  A.... 
Hlckey,  Abraham  L, 

Hodge,  Maude  K.... 


Hubbard,  Seph.. 


Ironstone  Ditch  Co , 

Ironstone  Extension  Ditch  Co. 
Johnson,  Gustaf 


Jones,  2. 1 

Keller,  Emily 

KiIliaii,B.  D 

Kyle,  Julia,  et  al. 
Loper,  Isaac  N... 


Marthi,I.A 

Maxwell,  W.G... 
Meldrum,M.A... 
MiUer,  Frederick. 

MoC]urg,LncyI.. 
Oliver,  A.  J 


Quhilan,  F.  B. 


Ratcliff,  A.  G. 


Riokelton,  Anderson 

Smith,  G.  M.,  et  al 

Smith,  Charles  Rodney. . 


St.  James,  Anna  B 

Teloo  Investment  Co. . 

Walther,  Herman 

Walstrom,  Oscar,  et  al . 

Wishart,  James  W 

Young,  Elmer  E 


BIGHTS  OF  WAT— oonthiued. 

Portion  of  NE.  J  SE.  i;  8E.  i  NE.  \  sec.  12, 

T.  50  N.,  R.  11  W.,  containing  4.43  acres. 
Portion  of  SE.  \  SE.  \  sec.  12,  T.  50  N.,  R.  11 W., 

containing  2.58  acres. 
Portion  of  SW.  i  NE.  i  sec.  12,  T.  50  N.,  R.  11 W., 

containing  0.41  acre. 
A  portion  of  the  NW.  i  SE.  1  sec.  18,  T.  50  N., 

R.  10  W.,  N.  M.  P.  M.,  containing  0.79  acre. 
Portion  of  the  SW.  J  NW.  i  sec.  9,  T.  50  N., 

R.  10  W.,  N.  M.  P.  M.,  containing  0.30  acre. 
Portion  of  SW.  i  NE.  i  sec.  26,  T.-49  N.,  R.  9  W., 

N.  M.  P.  H.,  containing  0.59  acre. 
Right  of  way  for  Gunnison  tunnel  across  the 

SW.  i  NW.  \,  NW.  i  SW.  i  sec.  19,  T.  49  N., 

R.  7  W.,  N.  M.  P.  M. 
Portion  of  SE.J  SE.  i,  SW.  \  SE.  i,  NW.  J  SE.  i, 

NE.  i  SW.  i  and  SE.  i  NW.  i  sec.  1,  contain- 
ing 1.95  acres;  NE.  i  SW.  i  see.  1,  T.  49  N., 

R.  10  W.,  N.  M.  P.  M.,  containing  1.95  acres; 

also  portion  of  NE.  i  SW.  \  sec.  1,  containing 

0.29  acre. 
Portion  of  E.  ^  NE.  i  NE.  i  sec.  13,  T.  50  N., 

R.  11  W.,  N.  M.  P.  M.,  containing  1.91  acres. 

Ironstone  Canal  Sjrstem 

Ironstone  Extension  Canal  System 

Portion  of  NE.  i  SE.  i  sec.  21,  T.  50  N.,  R.  10  W., 

N.  M.  P.  M.,  contaiohig  3.09  acres. 
Portion  of  W.  )  SE.  i  SW.  J  sec.  8,  T.  50  N.,  R. 

10  W.,  N.  M.  P.  M.,  containing  0.41  acre. 
Portion  of  W.  *  N W.  i  NE.  i  sec.  17,  T.  50  N., 

R.  10  W.,  N.  M.  P.  M.,  containing  1.17  acres. 
Government  road  across  NE.  i  SW.  J  sec.  29, 

T.  49  N.,  R.  7  W.,  N.  M.  P.  M. 
Portion  of  N.  * SE.i,  S.  i  NE.  t sec.  16,  T.  49 N., 

R.  10  W.,  N.  M.  P.  M.,  containing  3.35  acres. 
Portion  of  N.  ^  SW.  i,  NW.  i  SE.  i  sec.  27,  T. 

50  N.,  R.  10  W.,  N.  M.  P.  M.,  containing  6.14 

acres  more  or  less;  also  portion  of  NW.  J  SE. 

J,  sec.  27,  containing  6.33  acres. 
Portion  of  SW.  i  NW.  i  sec.  9,  T.  50  N.,  R.  10 

W..  N.  M.  P.  M., containing  0.21  acre. 
Portion  of  SW.  \  SW.  i  sec.  8,  T.  50  N.,  R.  10 

W..  N.  M.  P.  M.,  comalniiiK  2M  ■^•■^^iS. 
Portion  of  SW.  i  N W. i  sec.  IB,  T.U^  ^., R.  10 

W.,  N.  M.  P.  y\.,  containing  2.*'Z  rn  r.js. 
Right  of  way  telcptioup  lino  iind  v.  .  on  road 

across  SE.  J  SK.  t  see*  ly;  E.  *  N  I.  i  sec.  30. 

T.49N.,R.7  W.,N.M.  P.M. 
Portion  of  E.  ifc!E.  1  BE,  J  sm,  S,T.  SON.,  R. 

10  W.,N.M.  J\  M.,cout«iiilnc  L52 acres. 
Government  roa<i  ticrasu  NE.*  NE.J.S.JNE. 

i^  NW.  J  SE.  J  see.  29,  T.  49,  R.7  W.,  N.  M. 

Portion  of  W.  i  NW.  i,  NE.  J  NW.  i  sec.  16, 

T.  50,  R.  10  W.,  N.  M.  P.  M.,  containing  0.4 

acre. 
Portion  of  NE.  J  NE.  i  sec.  12,  T.  49  N.,  R.  10 

W.,  NW.  \  NW.  i  sec.  7,  T.  49  N.,  R.  9  W., 

N.  M.  P.  M.,  containing  1.18  acres. 
SW.  i  NW.  i  sec.  9,  T.  50  N.,  R.  10  W.,  N.  M. 

P.  M.,  containing  0.15  acre. 
Portion  of  SW.  J  SW.  J  sec.  2,  T.  50  N.,  R.  11 

W..  N.  M.  P.  M^  containing 2.06  acres. 
Portion  of  N.JSW.  i  NE.  J  NW.  J  sec.  16,  T. 

50  N.,  R.  10  W.,  N.  M.  P.  M.,  containing  0.20 

acre. 
PortionofSW.iNW.Jsec.6,T.49N.,R.9W., 

N.  M.  P.  M.,  containing  0.12  acre. 
Portion  of  NW.  i  NW.  i  sec.  1,  T.  49  N.,  R.  10 

W..  N.  M.  P.  M.,  containing  0.67  acre. 
Portion  ofNE.iSE.jsec.  19,  T.  51  N.,R.  low., 

N.  M.  P.  M.,  containing  0.37  acre. 
Portion  of  NE.  J  SE.  i  sec.  31,  T.  51 N.,  R.  10  W., 

N.  M:  p.  M.,  containing  1.58  acres. 
Portion  of  SW.  {  NW.  \  sec.  27,  T.  50  N.,  R.  10 

W.,  N.  M.  P.  M.,  containing  2.15  acres. 
Portion  of  W.  i  SW.  \  sec.  9,  T.  50  N.,  R.  10  W., 

N.  M.  P.  M.,  containing  1.23  acres. 


$200.00 
100.00 
1.00 
1.00 
1.00 
250.00 
1.00 

476.00 


Feb.  7,191« 
Jan.  10,1916 
Aug.  11,1915 

Do. 
Nov.  19,1916 
Dec  18,1916 
Nov.  16,1915 

Jan.     4, 1916 


1.00 

July 

31,1916 

1.00 
1.00 
1.00 

Aug.    2,1915 

Do. 
July     1,1915 

1.00 

July  27,1915 

120.00 

Feb. 

19,1916 

1.00 

Nov. 

16,1916 

70.00 

Do. 

650.00 

Jan. 

3,1916 

LOO 

Oct. 

27, 1915 

LOO 

July 

1,1915 

LOO 

July 

31,1916 

LOO 

Jan. 

22,1916 

100.00 

Apr. 

12,1916 

LOO 

Jan. 

6,1916 

LOO 

July 

1,1915 

176.00 

Nov. 

15,1916 

LOO 

Oct. 

27,1915 

125.00 

Apr. 

17, 1915 

LOO 

Aug. 

7,1915 

100.00 

Feb. 

19,1916 

LOO 

June 

7,1915 

LOO 

Apr. 

7,1916 

270.00 

Apr. 

22,1916 

125.00 

Jan. 

8, 1916 

LOO 

Aug. 

11, 1915 
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Vendor. 


Description. 


Considera- 
tion. 

Date  of  deed. 

61.00 

Mar. 

19,1915 

125.00 

June  23,1916 

125.00 
1.00 

Do. 
Oct.   19,1915 

1.00 

Aug, 

23,1915 

85.00 

May 

5, 1916 

20,000.00 

Apr. 

26,1916 

1.00 

May 

13, 1915 

1.00 

Jan. 

96,1916 

85.00 

Apr. 

6,1916 

1.00 

Dec. 

14,1915 

151.00 

Jan. 

20,1916 

71.50 

Aug. 

2,1915 

1.00 

Nov. 

24,1915 

1.00 

Apr. 

5,1916 

1.00 

Deo. 

13,1915 

1.00 

Nov. 

13, 1915 

125.00 
1.00 

June  23,1916 
Jan.   31,1916 

110.00 
730.00 

Nov. 
Mar. 

12,1915 
1,1916 

30.00 

June  22,1915 

125.00 

125.00 

1.00 

May 

Majr 
Jan. 

5,1916 

4,1916 

20,1916 

1.00 

Mar. 

18,1915 

1.00 

Mar. 

26,1915 

110.00 
1.00 

July 
Nov. 

6,1915 
20,1915 

9.10 

June 

1,1915 

1.00 

Nov. 

24,1915 

1.00 

Jan. 

8,1916 

76.00 

July  13,1915 

125.00 
1.00 

May 
Mar. 

4,1916 
29,1915 

LOO 

Aug. 

19,1915 

251.50 

May 

25,1914 

466.00 

Feb. 

17,1916 

1.00 

Feb. 

3,1916 

1.00 

Oct. 

30,1915 

125.00 
1.00 

May 

Aug. 

4,1916 
6,1915 

4.00 

June 

1,1915 

Alt,  George  L... 
Anson,  Fred  B . 


Asselin,  Damase.  .^ . 
Bennett,  W.  A 


Benson,  F.  A 

Bird,  A.  C 

Boise  Lumber  Co.  and  Page  & 

Mott  Lumber. 
Canyon  County 


Cavin,  A.  D 

Cbrlstenaen,  M.  M 

Collop,  Peter  J 

ColweIl,CoraM 

Cook,  Marion  H 

Cook,IraC 

Cox,  Fannie,  Heirs  of. . . 

Culver,  Rhoda  L 

Culver,  Warren  C 

Day,  H.  H.  and  Frank. 
Drake,  "Wm.  P 


Edison,  Zed 

Fichtner,  August 

Fenrlch,  O.  M 


Franklin,  Geo 

Freeman,  Edward. 
Frost,  Houston 


Fuss,  John  N 

Gartman,  Thomas., 

Gordon.  Laura  T . . . 
Gray,  D.  W 

Green,  R.E 


Hall,  William  A.,  and  George 

Murray. 
Halton,  Fannie 


Hammond,  H.  G. 

Hasbrouck,  J.  J.. 
Hay,J.T 


Hiatt,CarlE... 
Hllty,JohnA.. 
Holman,  D.  W. 
Irvin,  Henry  F. 
Jones,  Chas.E... 


Kennedy,  S.L... 
Kemohan,  F.  H. 


^SfiuT" 


and   Sherman 


SW.  i  SW.  i  sec.  6,  T.  3  N.,  R.  2  W.,  containing 

0.96  acre. 
Construction  of  bridge  In  lieu  of  right  of  way; 

estimated  cost. 

.  ...do 

N.  i  SE.  i  BE.  i,  sec.  6,  T.  3  N.,  R.  1  W., 

containing  1.82  acres. 
SE.  i  SwTj  and  SW.  i  SE.  i  sec.  6,  T.  3  N., 

R.  2  W.,  containing  4.03  acres. 
Material  for  construction  of  bridge  in  lieu  of 

right  of  way;  estimated  cost. 
Piu-chase  of  old  water  right  of  200  second-feet. . 

SE.  J  N  W.  1  sec.  24,  T.  4  N.,  R.  3  W.,  contain- 
ing 0.80  acre. 

SW.  i  8E.  i  sec.  34.  T.  4  N.,  R.  1 W.,  contain- 
ing 2.27  acres. 

Material  for  construction  of  bridge  in  lieu  of 
right  of  way. 

NW.  J  SE.  i  SW.  i  sec.  28,  T.  4  N.,  R.  3  W., 
containing  0.20  acre. 

NW.  J  SE.l  SW.  i  sec.  28,  T.  4  N.,  R.  3  W., 
conteining  1.21  acres. 

Damage  to  improvoments,  farm  unit  D,  S.  i 
NE.  J  sec.  28,  T.  4  N.,  R.  4  W. 

Lot  1  sec.  19,  T.  4  N.,  R.  2  W.,  containing  0.84 
acre. 

NW.  J  sec.  29,  T.  4  N.,  R.  3  W.,  containing  8.70 
acres. 

N  W.  J  sec.  30,  T.  4  N.,  R.  3  W.,  containing  5.24 
acres. 

NE.  J  NW.  i  sec.  30,  T.  4  N.,  R.  3  W.,  con- 
taining 1.81  acres. 

Construction  of  bridge  in  lieu  of  right  of  way. . 

S.  ^  SE.  i,  sec.  35,  T.  4  N.,  R.  1  W.,  contain- 
ing 3.54  acres. 

Construction  of  bridge  in  lieu  of  right  of  way. . 

N IC.  i  N  K  t  sec.  36,  T.  4 N., R.  2  W.,  contain- 
ing  3.65  acres. 

Damage  to  improvements,  farm  unit  E,  NW.  J 
SW.  J,  SW.  i  N W.  I,  sec.  28,  T.  4  N.,  R.  5  W. 

Construction  of  bridge  in  lieu  of  right  of  way . . 

— do 

E.  i  NE.  i  sec.  29  and  N.  }  sec.  28,  T.  4  N., 
R.  3  W. ,  containing  14.37  acres. 

NW.  J  SW.  k  sec.  6,  T.  3  N.,  R.  2  W.,  contain- 
ing 0.40  acre. 

Lot  2,  sec.  28,  T.  3  N.,  R.  2  W., containing  0.76 
acre. 

Material  for  bridge  for  landlocked  farm 

SW.  i  SW.  J  sec.  36,  T.  4  N.,  R.  2  W.,  contain- 
ing 2.31  acres. 

Damage  to  improvements;  break  in  main 
canal. 

S.  ^  N E.  i  sec.  20,  T.  4  N.,  R.  2  W.,  contahiing 
6. 58  acres. 

S.J  S.  i  sec.  26  and  N.  |  N.  }  sec.  35,  T.  4  N., 
R.  2  W.,  containing  16.09  acres. 

Damage  to  improvements  W.  i  SE.  J  NW.  i 
and  SW.  i  NW.  i  sec.  33,  T.  4  N.,  R.  5  W. 

Construction  of  bridge  in  lieu  of  right  ol  way.. 

W.  4  SW.  t,  sec.  6,  T.  3  N.,  R.2  W.,  containing 
1.33  acres. 

SW.  J  SE.  i,  sec.  16,  T.  3  N.,  R. 2  W., contain- 
ing 0.09  acre. 

N.iSW.J,sec.21,T.3N.,R.2W.,oontahiing 
5.03  acres. 

SE.  t  SW.  i,  sec.  35,  T.  4  N.,  R.  1 W.,  contain- 
ing 4.66  acres. 

SW.  i  SE.  i,  sec.  2,  T.  3  N.,  R.  1  W.,  contain- 
ing 1.93  acres. 

SE.  J  SE.  i,  sec.  23,  T.  4  N.,  R. 4  W.,  contain- 
ing 3.05  acres. 

Construction  of  bridge  in  lieu  of  right  of  way. . 

SW.  i  SE.  i  sec.  16,  T.  3  N.,  R.  2  w7,  contain- 
ing 0.34  acre. 

Damage  toimprovements^breakin  BialnCanaL 
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Purchases  of  rights  and  property — Continued. 
IDAHO,  BOISE  PROJECT-Contlnued. 


Vendor. 


Description. 


Knight,  Sid.... 
Leslie,  H.R.... 
Lohrman,  Wm. 


Madden,  R.  S.,  and  O.  V. 

Badley. 
Maher,  William  S 


Mabee,  J.H 

Mccormick,  William  E 


NE.  i  SW.  I  sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
ing 0.96  acre. 

SW.  i  8K.  i  sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
ing 0.33  acre. 

I>ama},e  to  improvements,  farm  unit  B,  W.  * 
NE.  i  sec.  28  T.  4  N.,  R.  5  W. 

(  onstruction  or  bridge  in  lieu  of  right  of  way . . 

Damage  to  improvements,  farm  unit  E,  E.  ) 

Sh, '.  sec.  34,  T.  4  N.,  R.  5  W. 
N  W.  i  N  E.  J  sec.  30,  T.  4  N.,  R.  3  W.,  contaln- 

'    ;  3.65  acres. 


Miller,  Joseph  A.. 
Morrow,  Sarah  E . 
Murray,  George... 
Mossman,  H.  H.. 


Nampa  Htehway  District  and 
Independent  Hi^'hway  Dis- 
trict. 

Nelson,  Solomon  II 


Nelson,  James  C. 


Nicholas,  John  M 

Niday,  J.  L.,and  S.Richard- 
son. 

Noble,  Anna 

Packer,  E.  O 

Parker,  Frank 


Peacock,  II.  R 

Pear.son,  E.  G 

Picard,  Charles  O.,  and  Mich- 
ael A.  Roberts. 
Pleasants,  W.  A 

Do 

Ragon,  D.  M 

Do 

Rasmussen,  J.  E 

Rui>ert,  Ira  D 

Sanford,  Frank 

Shryack,  C.  W 

Simmons,  John  M 

Skeen,  John  B 

Smith,  John  W 

Smith,  Sarah  Ann 


Springer.  George  A . 

Starr,  W.F 

Starr,  Lewis 


Ing  3.65  a 

.  i  N W.  I, sec. 35,  T.  4  N.,  R.  2  W., containing 
I      0.75  acre. 

McElroy,  Hugh  E '  NE.  J  NE.  i  sec.  2,  T.  3  N.,  R.  1  W.,  contain- 
ing 1.96  acres. 

McHose,  Harry  W Construction  ol  bridge  in  lieu  of  right  of  way . . 

McMIchael,r.  K do 

MIller,Ira S.  i  sec.  27,  T.4  N.,R.2  W.,  containing  11.18 

acres. 
SW.  i  SW.  I  sec.  6,  T.  3  N.,  R.  2  W.,  contain- 
ing 1.69  acres. 
S.  i  NE.  ^  sec.  30,  T.  4  N.,  R.  3  W.,  containing 

6.03  acres. 
SE.  J  NW.  i  sec.  20,  T.  4  N.,  R.  2  W.,  contain- 
ing 3.48  acres. 
SW.  i  N  W.  J  .sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
ing 0.10  acre. 
Construction  of  bridge  across  Indian  Creek;  i 
cost  of  bridge. 

W.  i  NW.  J  sec.  10,  T.  3  N.,  R.  1  W.,  contain- 
ing 5.48  acres. 

Settlement  for  waste  water  right  destroyed  by 
drain. 

Construction  of  bridge  in  lieu  of  right  of  way. . 

Damage  to  Improvements,  lots  5  and  6,  sec.  36, 
T.3N.,  R.2W. 

Damage  to  improvements,  break  in  main  canal . 

(  onstruction  of  bridge  in  lieu  of  right  of  way.. 

SW.  i  NE.  J  SW.  J  sec.  28,  T.  4  N.,  R.  3  W., 
containing  1.33  acres. 

Damage  to  improvements,  break  in  main  canal . 

Construction  of  bridge  in  lieu  of  right  of  way. . 

do 


Starr,  W.F 

61309"— 16 39 


SE.  J  SE.  J  sec.  16,T.3.N.,R.  2  W., contain- 
ing 1.16  acres. 

SE.  J  8E.  i,  sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
ing 0.76  acre. 

NW.  i  Sft.  J  sec.  34,  T.  4  N.,  R.  1  W.,  contain- 
ing 0.76  acre. 

S.  i  SE.  \  sec.  34,  T.  i  N.,  R.  1  W.,  containing 
9.36  acres. 

W.  J  NE.  i  sec.  7,  T.  3  N.,  R.  1  W.,  containing 
3.27  acres. 

NW. }  N  W.  J  sec.  36,  T.  4  N.,  R.  2  W.,  contain- 
ing 2.80  acres. 

Construction  of  bridge  in  lieu  of  right  of  way .. 

SE.  i  SW.  J,  sec.  25,  T.  4  N.,  R.  2  W.,  contain- 
ing 1.05  acres. 

W.  *  N  W.  J  sec.  29,  T.  3  N.,  R.  1  E.,  oonteining 
6.07  acres. 

SE. i  NE.isec.33, T.4 N., R.  1 W., containing 
2.11  acres. 

W.  4  NE.  i  sec.  31,  T.  4  N.,  R.  1  W.,  containing 
4.06  acres. 

NW.  J  sec.  31,  T.  4  N.,  R.  1  W.,  containing 
7.94  acres. 

Construction  of  bridge  in  lieu  of  right  of  way . . 

Material  for  bridge  in  lieu  of  right  of  way 

SE.  i  NE.  J  sec.  11,  T.  3  N.,R.1W.,  containing 
1.87  acres. 

SW.  J  SE.  i  sec.  23,  T.  4  N.,  R.  4  W.,  contain- 
ing 1.02  acres. 


Considera- 
tion. 


SI.  00 

1.00 

260.00 

125.00 

100.00 

150.00 

1.00 

1.00 

125.00 

125.00 

1.00 

1.00 

1.00 

1.00 

LOO 

477.02 

300.00 

1,012.50 

125.00 
17.50 

40.00 

110.00 

LOO 

2.00 
125.00 
125.00 

LOO 

LOO 

38.00 

LOO 

LOO 

LOO 

125.00 
LOO. 

LOO 

LOO 

300.00 

580.00 

125.00 

125.00 

1,00 

LOO 


Date  oi  doed. 

Aug.  25,1915 

Aug.    7,1916 

June  22,1915 

Nov.  12,1915 

Aug.  23,1915 

Jan.   29,1916 

Nov.  15,1915 

Mar.  20,1916 

June  23,1916 
Dec.  10,1915 
Apr.     1,1916 

Mar.  29,1915 

Oct.  30,191& 

Dec.  13,1915 

Aug.  18,1915 

May.  29, 1915 

Oct.    19,1915 

Mar.  27,1916 

Dec,  10,1915 
June    1, 1915 

Do. 
July   26,1916 
Nov.  27,1915 

June    1,1915 

May     4, 191» 

Do. 

Sept.  25,1915 

Do. 

Jan.   26,1916 

Sept.  2*^,1915 

Jan.     4, 1916 

Nov.  20,1915 

May  4,191ft 
Feb.  29,1916. 

Jan.    22,1916 

Oct.   19,1915 

Do. 

Dec.  28,1915 

May  5,1916 
Apr.  6,1916 
Mar.    3,1916 

Oct.  30,1915 


I 
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Purchases  of  rights  and  properttf — Continued. 
IDAHO,  BOISE  PROJECT— Continued. 


'     Vendor. 

Description. 

Considera- 
tion. 

Date  of  con« 
tract. 

Stephens  Orchard  Nursery  &, 

Vaughan,  George  H 

Waigand,  Charles 

Do 

Construction  of  bridge  In  lieu  of  right  of  way . . 

NE.  }  NW.  }  and  NE.  \  NE.  J,  sec.  14,  T.  3  N., 
R.  1  W.,  contihilng  7.36  acres. 

SE.  J  NW.  k  sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
ing 0.10  acre. 

SE.  \  N  W.  \  sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
ing 0.91  acre. 

M  teri:?l  for  bridge  in  lieu  of  right  of  way 

SW.  i  SF..  \  sec.  16,  T.  3  N.,  R.  2  W.,  contain- 
ing; 0. 10 'cre. 

SE.  \,  sec.  21,  T.  4  N.,  R.  2  W.,  containing  7.9) 
oeres. 

ron«^trrction  of  bridpe  in  lieu  of  right  of  way  .. 

Maleri;.!  for  bridge  in  lieu  of  right  of  way 

$110.00 

736.00 

1.00 

1.00 

July     1,1915 
Jan.   25,1916 
Aug.    7,1915 
no 

Wallace,  H.  E 

125.00  ,  Apr.     6,1916 
1.00     Aug.    7,1915 

1.00  ;  Dec.  17,1915 

125.00  '  Nov.  12,1915 
110.00     Mar    7-i  iQlii 

Wescott,  Charles 

Young,  D.  L 

Whitney,  J.  B 

Young,  W.J 

IDAHO,   MINIDOKA   PROJECT. 


Vendor. 


Briggs,  James  A 

Cole,  Wm.  B 

Corless,R.  E 

CuJlison,  Wm 

Davidson,  Ephrum 

Denning,  Julia  A ^.. 

Ellis,FrankM 

Eplor,  John  F 

Hall.AdaE 

Hardin,  E,S 

Haynes,  Leonard  C 

Hopkins,  John  B 

Hruza,  James 

Huggins.  Lyman  N 

Johannesen,  Mat  ilda 

Johnson,  Reuben  B 

Judd,  Alfred  and  Susan  P 

Keily,IraH 

Kinnev.E.  S 

McAllister,  Fred 

Honcur ,  Reuben 

OIsen.Tolger 

Owen,  Albert  J 

Parker,  David  F 

Raff,FredE 

Roy,  Robert  A 

Rush,Wm 

8p«er,JolmT 


Description. 


Purchase  of  laterals,  farm  unit  K,  sec.  15,  T.  9 

S.,  U.  24E. 
Improvements  on  farm  unit  F,  sec.  22,  T.  9  S., 

H.  24  E. 
Improvements  on  farm  unit  D,  sec.  2,  T.  10  S., 

R.22E. 
Purchase  of  laterals,  farm  unit  J,  sec.  29,  T.  9 

.S.,  It.  24  E. 
Dama-^es  to  improvements,  farm  unit  E,  sec. 

15,  T.  9S.,  R.  24  E. 
Imi«r  >vemenls  on  farm  unit  0,  sec.  33,  T.  9  S., 

rv.'.'3E. 

Purchase  of  laterals,  farm  unit  J,  sec.  23,  T.  10 

S.,R. '^E. 
Improvements  on  farm  unit  D,  sec.  23,  T.  9  S., 

R.  23  E. 
Purchase  of  laterals,  farm  unit  E,  sec.  23,  T.  10 

S.,R.23  E. 
Improvements  on  farm  unit  A,  sec,  25,  T.  9  S. , 

R.  23  E. 
Purchase  of  lateral,  farm  unit  H,  sec.  35,  T.  9 

S.,R.  24E. 
Purchase  of  laterals,  farm  unit  K,  sec.  19,  T.  9 

S..R.  25E. 
Improvements  on  farm  unit  G,  sec.  33,  T.  8  S., 

R.  25  E. 
Purchase  of  laterals,  farm  unit  B,  sec.  15,  T  9 

S.,  R.  24  E. 
Purchase  of  lateral,  farm  unit  G,  seo.  7,  T.  9 

S.,R.  25E. 
Purcha.se  of  laterals,  farm  unit  H,  sec.  23,  T.  10 

S.,R.  23  E. 
Substation  site— to^nsfte  Marshfield,  lot  10, 

block  4. 
Improvements  on  farm  unit  F,  sec.  29,  T.  9  8., 

R.  24  E. 
Damar;e  to  mining  claims.LakeWalcott  Shore. 
Improv  ements  on  farm  unit  J,  sec.  32,  T.  8  S., 

R.  2;3  E. 
Purchase  of  lateral,  farm  unit  B,  sec.  7,  T.  9  S., 

R.  25  E. 
Purchase  of  lateral. farm  unit  G,  sees.  17  and  IS, 

T.  10  S.,  R.  23  E. 
Purchase  of  lateral,  farm  unit  A,  sec.  7,  T.  9  S., 

R.  25  E. 
l^urchase  of  lateral,  farm  unit  P,  sec.  18, T.  9  S. 

R.  25  E. 
Improvements  on  farm  unit  C,  sec.  2,  T.  10  S., 

R.  22  E. 
Purchase  of  laterals,  farm  unit  C,  sec.  10,  T.  9 

8.,  R.  24  E. 
Improvements  on  farm  unit  E,  sees.  18  and  19, 

T.  9  8.,  R.  23  K 
Purchase  of  laterals,  farm  unit  J,  seo.  3,  T.  10 

8..  R.  24  B. 


Considera- 
tion. 


$163.00 
87.25 
14.70 
20.00 

5.75 
74.75 
16.68 

7.75 
16.66 
18.00 
50.00 
22.80 
230.00 
398.00 
32.20 
16.66 

1.00 

29.25 

1,000.00 
150.00 

32.20 

100.00 

32.20 

64.29 

28.95 

75.00 

12.75 

15.00 


Date  of  deed. 


Mar.  19,1915 

Do. 

Mar.  28,1916 

Feb.     7, 1916 

Jan.    15, 1915 

May     6,1915 

Jan.    16,1915 

Dec.  31,1914 

Jan.    16.1915 

Feb.     7,1916 

Mar.    7, 1916 

Aug.  30,1915 

Sept.  27, 1915 

Mar.  19,1915 

Feb.    7,1916 

Jan.    16,1915 

Oct.     4, 1915 

Dec.  29,1914 

Feb.  29,1916 
Sept.  27, 1915 

Feb.     7,1916 

Do. 

Do. 
Mar.  24,191C 
Feb.  2, 1915 
Mar.  6,1915 
July  26,1915 
Feb.  16,1915 
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Purchases  of  rights  and  property — Continued. 
IDAHO,  MINIDOKA  PROJECT-Continued. 


Vendor. 

DMcriptlon. 

Considera- 
tion. 

Date  of  deed 

Vvse  Guy  B 

Improvements  on  farm  unit  K,  sec.  32,  T.'8  S., 

R  25  E. 
Purchase  of  laterals,  farm  unit  G,  sec.  31,  T.  9 

S.,  R.  24  E. 
Purchase  of  literal,  farm  unit  C,  sec.  4,  T.  10 

8.,  R.  23  E. 

$75.00 
150.00 
32.8. 

Sept.  27,1916 

WagonholTer,  Louis 

May  29,1915 

Zellor,Jas.  A 

May    7,1916 

MONTANA.  FLATHEAD  (INDLAN)  PROJECT. 


Connerley ,  William. . 


Kalispell  Lumte'  Company . . 

Larose,  Antoine,  and  Mary 

Ann  Larose. 
McGeorge,  Margaret 

Miller,  Anna  C. ,  and  Harry  O. 

Paul,  Mary .« 

Paul,  Moiese,  and  Mary  Paul . 


Damage  to  improvements  on  allotment  No. 

SllTs.  i  SE.  i  sec.  17,  T.  22  N.,  R.  20  W.,  M. 

P.  M. 
Flowage  rights,  portion  lots  I  and  4,  sec.  18,  T. 

27N.,R.  24W.,M.  P.M. 
8.85  acres  in  NE.  i  NW.  J,  sec.  5,  T.  19  N.,  R. 

19  W.,M.  P.M. 
Flowage  rights,  portion  lot  13,  sec.  4,  T.  27  N., 

R.24W.,M.  f.M. 
Flowage  rights,  portion  lot  13,  sec.  4,  T.  27  N., 

R  24  W    M  P  M 
fi.  esacres  in  lot  8,*sec*.  1,  T.  19  N.,  R.  20  W.,  M. 

P  M 
4.14* acres  in  lot  2,  sec.  27,  T.  20  N.,  R.  90  W., 

M.  P.  M. 


925.00 

July 

31,1915 

1.00 

Nov. 

8,1916 

132.75 

Feb. 

4,1915 

1.00 

Nov. 

2,1914 

1.00 

Nov. 

3,1915 

100.20 

Mar. 

15,1916 

62.10 

Do. 

MONTANA,  MILK  RIVER  PROJECT. 


Akia,  Eugene 

Blakeman,  William , 

Blue,  Archibald 

Breipohl,  Herman 

Davison,  E.  H 

Ereaux,  Frank 

Great  Northern  RaUway  Co 

Hall,  Clarence , 

Hawkins,  Henry , 

Hedges,  H.  H 

Klppen,  Donald  R , 

Milk  River  Improvement  Co 
Office  of  Indian  Affairs 

Scheele,  William  E 

Scfauls,  Julia , 


Easement  over  land  in  the  8. 4  SE.  \  sec.  20.  N. 

}  NE.  i,  sec.  29,  T.  32  N.,  R.  33  E.,  M.  P.  M, 
Easement  over  land  8.  i  NE.i  sec.  27,  S.  i  NW. 

i  sec.  26,  T.  32  N.,  R.  33  E.,  M.  P.  M. 
Easement  over  land  in  SW.  \  SW.  i  sec.  30,  T. 

32  N.,  R.  34  E.,  M.  P.  M. 
Damages  to  improvements  on  the  S.  ^  NW.  \ 

sec.  25,  T.  32  N.,  R.  33  E..  M.  P.  M. 
Damages  to  property  of  claimant  fk'Om  flood 

water,  Dodson  South  Canal. 
Damages  to  crops  of  claimant  on  Fort  Belknap 

Indian  Reservation. 
5.86  acres  of  land  in  N.  ^  SE.  k  sec.  16,  T.  30  N., 

R.  30  E.,  M.  P.  M.,  and  1.32  acres  in  the  SE.  i 

NE.  }  sec.  16,  T.  30  N.,  R.  30  E.,  M.  P.  M. 
Purchase  of  improvements  in  Lots  1,  2,  and  5, 

and  SW.  I  NE.  i  sec.  31,  T.  29  N.,  R.  39  E., 

M    P   M 
Easement  over  land  in  NE.  i  NW.  i  sec  9,  T. 

31  N.,  R.  35  E.,  M.  P.  M. 
Damages  to  improvements  on  the  S W.  l^NW. 

i  and  8.  i  sec.28,  T.  32  N.,  R.  33  E.,.M.  P.  M. 
Damages  to  improvements  on  the  SE.  ^  SE.  i 

sec.  26,  T.  32  N.,  R.  33  E.,  M.  P.  M. 
Easement  over  land  in  SE.  ^  SE.  \  sec.  31.  and 

lot  11,  sec.  32,  T.  31  N.,  R.  36  E^M.  P.  M. 
81  tracts  of  land  aggregating  2,007.76  acres  for 

Dodson  diverston  and  27  tracts  aggregathig 

579.71  acres  for  Dodson  South  Canal,  Fort 

Belknap  Indian  Reservation. 
Damages  to  improvements  on  the  NE.  i  NW. 

i  sec.  31,  T.  32  N.,  R.  34  E..  M.  P.  M. 
Damages  to  crops  on  the  Fort  Belknap  Indian 

Raservation  caused  by  overflow  of  Peoples 

Creek. 


$75.00 

Sept.  24, 1916 

25.00 

Do. 

25.00 

Sept.  27, 1916 

20.00 

Dec  29,1916 

460.00 

July  20,1916 

1,350.45 

Aug.    7,1915 

466.70 

Nov.    2,1914 

75.00 

Mar.  10.1915 

125.00 

Oct.     2,1915 

250.00 

Oct.     9,1916 

490.00 

Dec    4,1916 

304.50 

Apr.  19,1916 

23,858.75    Jane  28,1916 


800.00 
823.53 


Nov.  23,1915 
Nov.  27,1915 


MONTANA,  MILK  RIVER  PROJECT,  ST.  MARY  STORAGE  UNIT. 
Lands  Purchased  ros  Shkbbubne  Rbsxbyoib. 


BJackfeet  Indian  tribe... 
Do 


Lots  3, 4,  and  5,  sec.  35,  T.  36  N.,  R.  15  W. 
Lots2and3,sec.36,T.36N.,R.15W , 


$350.68 
205.52 


?1 


1  Lands  purchased  were  tribal  and  allotted  lands  of  the  Bladkfeet  Indians.  Allotments  on  Blackfetf 
Beeervatlon  have  not  yet  been  approved.  Transfer  was  made  by  approval  of  the  Indian  OlBce.  Faj- 
ment  was  mad«  Aug.  13, 1915.  f^  i 
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MONTANA,  MILK  RIVER  PROJECT,  ST.  MARY  STORAGE  UNIT— Continued. 
Lands  Purchased  for  St.  Mary  Lakes  Reservoir. 


Vendor. 


Description. 


Considera- 
tion. 


Date  of  deed. 


Blarkfeet  Indian  tribe 
Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do , 

Do ., 


Lots  1, 6, 7,  and  10,  sec.  34,  T.  35  N.,  3-  H  W . . . . 
I^t  1  (east  of  river),  lot  I  (west  of  river),  and 

lot  2.  sec.  33.  T.  35  N.,  R.  14  W. 

Lots  0.  9,  and  10,  sec.  28,  T. .%  N.  ,R.  14  W 

Lots  2, 3.  4,  8,  and  9  (east  of  river  and  9  west  of 

river),  13,  14, 18.  and  19,  sec.  27,  T.  35  N.,  R. 

14  W. 

Lot2,ser.23,T.35N.,R.  UW 

Lots  1,  2,  3,  (\,  7,  10,  11,  and  14,  sec.  22,  T.  35 

N..  R.  14  \V. 
Lots  1 .  4,  5.  and  8.  sec.  21,  T.  35  N.,  R.  14  W . . . . 

Lot  2,  sec.  16,  T.  35  N.,  R.  14  W 

Lots  1. 4, 5, 8, 11, 12,  and  15,  sec.  15,  T.  35  N.,  R. 

14  W. 
Lots  4.  5,  8,  and-9,  sec  14,  T.  35  N.,  R.  14  W.. . . 

Lots  2, 5,  and  6,  sec.  11.  T.  35  N.,R.  14  W 

Lots  1.  4,  5,  8,  9, 12,  13  and  16,  sec.  10,  T.  35  N., 

N.  R.  14  W.  ' 

Lots5and8,  sec.  4.T.  35N.,R.  14W 

Lots  3,  11, 12,13, 16,  16,  30,  and  21,  sec.  3,  T. 

N.,  R.  14  W. 
Lois  2, 3, 4.  9, 10, 13,  and  14.  and  NW.  i  NW.  i 

sec.  34.  T.  36  N.,  R.  14  W. 
Lots  4,  7.  8.  and  11,  sec.  33,  T.  36  N.,  R.  14  W. .. 
SE.  i  SE.  i  NE.  i  sec.  28,  T.  30  N.,  R.  14  W. . . . 
Lot.s  I,  2.  and  5,  and  SW.  J,  W.  i.  BE.  i,  S.  i 

NW.  LSW.iNE.  J  sec.  27,  T.  36N.,  R.  14  w! 


9484.37 
108.92 


149.54 
834.74 


87.78 
315.47 

66.24 

.93 

236.02 

276.78 
208.10 
453.48 

18.32 
427.67 

1,620.85 

260.07 
1,000.00 
2,663.35 


81 


Lands  Purchased  for  St.  Marv  Canal. 


Black  feet  Indian  tribe 

Do 

Do 


Do 


Do. 
Do. 


Do 

Do 


SW.  J,  S.  §,  S.i  NW.i,  SW.iNE.  },  NE.J 

NE.  t  sec.  28,  T.  3fi  N..  R.  14  W..  213.9 acres. 

N.  i  N W.  i,  NW.  i  NE.  i  sec.  27,  T.  36  N.,  R.  14 


SW.  jk  W.  *  SE.  i,  W.  i  E.  }  8E.  i,  S.  4NW. 
i,  W.  }  NE.  i  sec.  22,  T.  36  N.,  R.  14  W., 
313.8  acres. 
E.J  E.  i  SE.  i,  NE.i  SE.  i  SE.  \  NE.  J  sec.  21, 

T.  36  N..  R.  14  W..  19.3  acres. 
E.  J  NE.  i  sec.  16,  T.  .36  N.,  R.  14  W..  14.5  acres. 
E.  i  E.  i  W.  i  NE.  i  sec.  9,  T.  36  N.,  R.  14  W., 

5.1  acres. 
E.  *  E.  *  W.  ^  SE.  i.  E.  J  NE.  i  sec.  4,  T.  36  N., 

R.  14  v..  37.8  acres. 
E.  J,  N  W.  \,  N.  i  NE.  i,  SW.  i  sec.  3,  T.  36 
,      N..R.  14  W.,  26<i.O  acres. 

Do W.  A  W.  i  NW.  i,  W.  4  NW.  J,  SW.  i  sec.  2, 

T.  :{»i  N..  R.  14  W..  20..5  acres. 
Do E.  i  NK    i,  NE.  J  sec.  21,  T.  30  N.,  R.  14  W., 

Do '  W.  JW.  \  NW.i,NW.isec.22,T.36N.,  R.  14 

W..  I. Sucre'?. 
Do E.  i  SE.  i  SE.  5  sec.  16,  T.  36  N.,  R.  14  W., 

I      6.:?  m-rcs. 
SW.  i  W.  i  SE.  i  E.  i  E.  ISE.  J  E.  ^  E.  J  SE.  J 

SE.  »  SW.  :U.  T.  37  N.,  R.  14  W.,  112.7  acres. 
W.  i  NW.  i  W.  ^  W.  *  NW.  i  SW.  i  S6C.  35, 

T.  37  N.,  R.  14  W.."l9.9  acres. 
S. }.  SW.  \  sec.  10.  T.  .37  N.,  R.  13  W.,  15.6arres. 
N\V.  J  NE.  i  NW.  J  se<>.  30.  T.  37  N.,  R.  13  W.. 

70.3  acres. 

Lot  2.  sec.  21.  T.  37  X..  R.  13  W.,  0.3  acre 

N  W.  i  SW.  i  NE.  i  se<\  22,  T.  37  N.,  R.  13  W., 

0.2  acre. 
W.  1  W.  \  NW.  A  SE.  \  sec.  20,  T.  37  N.,  R.  12 

W.,  ().»•.  {ures. 
S.  *  SW.  i  NW.  A  N.  J  SW.  J  NE.  \  sec.  21, 

T.  37  N..  R.  12  W..  1.7  acres. 


Do.. 
Do.. 


Do. 
Do. 


Do. 
Do. 


Do 

Do 

Do 


W.  i  NW.  J  NW.  A  N.  i  N.  i  N.  i  NW.  i  sec. 
22,  T.  37  N.,  R.  12  W.,  3.8  acres. 


$409.80 

0) 

300.00 

0) 

470.70 

0) 

28.95 

(») 

8^^.00 
30.60 

?1 

50.58 

0) 

333.25 

0) 

25.63 

0) 

48.60 

0) 

10.80 

(0 

37.80 

0) 

250.30 

0) 

119.40 

0) 

93.00 
421.80 

t^ 

2.40 
1.20 

{!] 

8.60 

0) 

10.20 

C) 

30.40 

0) 

I  Lands  purchased  were  tribal  and  allotted  lands  of  the  Blackfeet  Indians. 
Reservation  have  not  yet  been  approved.    Transfer  was  made  by  approval  of 
ment  was  made  Aug.  13,  1915. 


Allotments  on  Blackfeat 
the  Indian  Office.    Pa^ 
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Purchases  of  rights  and  property — Continued. 

MONTANA,  MILK  RIVER  PROJECT,  ST.  MART  STORAGE  UNIT— CoDtlntied. 

LAifDS  PuBCHASBD  FOB  St.  Maat  Canal— Continued. 


Vendor. 

Description. 

Considera- 
tion. 

Date  of  deed. 

Blackfeet  Indian  tribe 

W.  i  NW.  i  sec.  19,  T.  87  N.,  R.  12  W.,  12.9 

$77.40 

0) 

Do 

acres. 
S.  J  SW.  i  E.  i  NE.  \  sec.  18,  T.  37  N.,  R.  12  W., 

%.6  acres. 
W.  i  W.  i  W.  J  NW.  i  seo.  17,  T.  37  N.,  R. 

171.60 

0) 

Do 

26.40 

12  W.,  4.4  acres. 

Amoux,  James 

SE. \  8E.  i  .sec.7,  T.  37  N.,  R.  12  W.,  6.6 acres.. 

56.00 

8i 

Bull  ChUd,  Joseph 

N.  i  SE.  i  S W.  Jr  N W.  J  E.  i  E.  i  NE.  i  S W.  J 
sec.  20,  T.  37  N.,  R.  f2  W.,  1  iMsre. 

E.  J  E.  i  SE.  i  Sfe.  i  N.  A  NE.  i  SE.  *  SE.  \ 
sec.  14  T.  37  N.,  R.  13  W.j  W  4  SW.  {  SW. } 
sec.  13,  T.  37  N.,  R.  13,  W.,  5.9  acres. 

8.00 

Cobert,John 

47.20 

0) 

Be  Wolfe,  Eva 

S.  t  S.  4  N  W.  i  SW.  i  sec  21,  N.  J  N.  i  NE.  \ 
NE.f  sec.  22,  T.  37  N..  R.  13  W.,  1.4 Mres. 

SE._i  SE.  i  SE.J  SE.i  sec.  15,  N.i  N.  J  S.  i 
S  W.  i  sec.  14,  T.  37  NT,  R.  13  W.,  d.6  acre, 

E.  JLSE.  i  SW.  J  sec.  6,  N.  \  NJE.  \  NW.  } 
NV.  J  sec.  7,  T.  37  N.,  R.  11  W.,  2.4  acres. 

11.20 

0) 

De  Wolfe,  Maggie 

8.60 

0) 

Douglas,  Arthur 

19.20 

0) 

Douglas,  James 

N.  4  S.  i  SE.  i  sec.  6,  T.  87  N.,  R.  11  W., 

0.9  acre. 
W,  i  NW.  i  SW.  \  NW.  J  sec.  7,  T.  37  N., 

R.  11  W.,  0.2  acre. 

7.20 

0) 

Douglas,  Minnie 

1.00 

0) 

Fast  Buffalo  Horse,  Sam 

SE.  i  SE.  J  SW.  i  SW,  i  see.  16,  T.  37  N., 
R.12W..0.4acrJ. 

8.20 

0) 

Henkcl,  George 

N.  4  SW.  \  NE.J  NE.  \  sec.  25,  E.  |  SE.  \  SE.  \ 
SE.i  sec.  24,  T.  37  >f.,  R.  14  W.,  23.6 acres. 

8-i  SE.  4  NW.  i,  W.  \  NE.  J,  sec.  25,  T.  37  N., 
R.  14  W.,  14.1  acres. 

863.80 

0) 

Henkel,  William 

187.80 

0) 

Houck,  feleanor.^ 

N.  4  SE.  4  sec.  18,  T.  37  N.,  R.  12  W.,  20.8 acres. 
E.  {  NE  A  sec.  21,  T.  37  N.,  R.  12  W.,  4  acres. . . 
SW.  4  SW.  \  SE.  4  SW.  4  N.  J  N.  ♦  N.  i  SE.  4 

904.80 

0) 

Kennerly,  Perry 

28.00 

('' 

Le  Page,  Annie v 

9.60 

0) 

sec.  15,  T.  37  N.,  R.  12  W.,  1.2  acres. 
NE.  4  sk.  4  NW.  4  NW.  4  sec.  14,  T.  37  N., 

Masterman,  Violet 

3.20 

0) 

R.  12  W.,  0.4  acre. 

Norman,  Frank 

NW.  4  SW.  4  SE.  4  sec.  18,  T.  87  N.,  R.  12  W., 
1.4  acres. 

8.40 

0) 

Paul,  Leona 

\*r3raif«*'^*'~-^'^- ''''•• 

61.20 

0) 

Peterson,  Irvin 

NE.  4  NE.  4  NE.  4  N W.  4,  NW.  4  NW.  4  NW. 

4  NE.  J  sec.  14,  T.  37  N.,  R.  12  W.,  0.2 acre. 
W.  4  SW.  4  NW.  4  SW.  J  sec.  12,  T.  37  N., 

1.60 

0) 

Peterson,  May 

3.20 

0) 

R.  12  W.,  0.4  acre. 

Peterson,  Mitchell 

SE.  4  SE.  4  SE.  4  SW.  4,  SW.  4  SW.  4  SW.  4 
SE.  },  E.  *  SE.  4  NE.  4  SE.  I  sec.  11,  T.  37 
N.,  R.  12  W.,  1  acre. 

8.00 

0) 

Powell,  Henry  A 

SW.  4  sec.  2G.  T.  37  N.,  R.  14  W.,  26.1  acres. ... 
SE.  4,  S.  4  NE.  4  sec.  26,  T.  37  N.,  R.  14  W., 

42.4  acres. 
N.  4  NE.  4  NE.  4  sec.  16,  T.  36  N.,  R.  14  W., 

238.80 
419.20 

0) 

Powell,  Jesse 

Upham,  Antonio 

81.60 

0) 

5.2  acres. 

Upham,  Joseph 

W.  4  E.  4  SE.  4.  E.  4  W.  4  SE.  4  NE.  4,  sec.  4, 
T.  36  N.,  R.  14  W.,  16.3  acres. 

180.40 

0) 

Upham,  William 

SE.  \  and  NE.  4  sec.  9,  T.  36  N.,  R.  14  W., 

307.00 

0) 

20.7  acres. 

Wagner,  Edna 

SW.  J  NE.  4  E.  4  SE.  4  NE.  4  sec.  12,  T.  37  N., 
R.  12  W.,  6.3  acres. 

60.40 

0) 

Wagner,  William 

E.  4  SW.  4  SE.i  NE.  4  NE.  4  SE.  4  sec.  16, 
NE.  J  SS.  4  NE.  i  sec.  21,  T.  36  N.,  R.  14  W., 

135.40 

0) 

• 

13.8  acres. 

MONTANA,  SUN  RIVER  PROJECT. 


Henningsen  Land  Co. 


A  tract  of  land  containing  1.16  acres,  more  or 
less,  lying  and  beini;  in  the  NW.  4  SW.  4 
sec.  9,  T.  22  N..  R.  7  W.  M.  P.  M.,  as  shown 
on  blue  print  S-5592. 


Sept.    2.1915 


1  Lands  purchased  were  tribal  and  allotted  lands  of  the  Blackfeet  Indians.  Allotments  on  Blackfeet 
Reservation  have  not  yet  been  approved.  Transfer  was  made  by  approval  of  the  Indian  Office.  Pay- 
ment was  made  Aug.  13, 1916. 
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Purchases  of  rights  and  property — Continued. 
MONTANA-NORTH  DAKOTA,  LOWER  YELLOWSTONE  PROJECT. 


Vendor. 


ObergfeU,  Charles,  et  al . . . . 

Rood,  Bertha  A.,  and  husband 
State  ofMontana 


Description. 


0.48  acre  of  land  In  sec.  33,  T.  23  N.,  R.  59  E., 

M.  P.  M. 
11.5  acres  In  sec.  2,  T.  23  N.,  R.  59  E..  M.  P.  M . . . 
1.79  acres  in  sec.  36,  T.  21  N.,  R.  59  E.,  M.  P.  M. . 


Considera- 
tion. 


$1«7.00 

70.00 
1.00 


Date  of  deed. 


/Mav   22.19n 

tOct.     7. 1914 

June  29.191.S 

Nov.  30. 1915 


NEBRASKA-WYOMING,  NORTH  PLATTE  PROJECT. 


Grover,  Merl  O..  and  wife.. 


Riffht  of  wav  for  Lake  Alice  across  NE.  »  NE. 
i  sec.  8,  T.  23  N.,  R.  5i  W.,  sixth  P.  M. 


$1.00     Apr.     7.1916 

I 


NEW  MEXICO,  CARLSBAD  PROJECT. 


The  Pecos  Vallev- Trust  Co.... 


Lot^  2,  4,  fi,  8, 10,  block  9,  town  site  of  Otis,  In 
NE.  I  NE  i  sec.  34,  T.  22  S.,  R.  27  E.,  Eddy 
County,  N.Me.\. 


$150.00 


T  eb.     4. 191ft 


OREGON,  UMATILLA  PROJECT. 


Dodd,  Elmer  P 

Maxwell  Land  <Sr  Irrigation  Co. 


Improvements  on  strip  of  land  900  feet  long  in 
X  W.  J  sec.  14,  T.  4  N.,  R.  28  E.,  W.  M. 

Riijht  of  wav  over  portion  of  W.  -i  sec.  4,  and 
E.  i  and  S \V.  J  sec.  5,  T.  4  N.,  R.  29  £.,  W.  M. 


OREGON-CALIFORNIA,  KLAMATH  PROJECT. 


Adamek,  Frank,  et  ux 

Adams,  J.  Frank,  et  ux 

Anderson,  Otto  F 

Bradbury,  Clement,  et  al 

Briggs,  Stuart  C 

Chapman,  N.  J 

Cozad,  C.  B.,etux 

Craven,  O.  D.,  etal 

Dixon.  J.  R.,  et  ux 

Drazil,  Va<Slav,  et  ux 

Eastwood,  Simeon  C,  et  ux . 

EieU,  J.  M.,  et  ux 

EieU,W.  C.,etux.. 

Geertson,  L.  F.,  et  ux 

Glenn,  Ophelia,  et  vir 

GrUath,  J.  B.,etux 

Halousek ,  Ella,  et  vir 

Hanel,  Lewis,  et  ux 

Hanel,  Lewis,  et  ux 

Bavllna,  James,  et  ux 

Hawkins,  Martha  A .  and  E .  A 

Hm,wmiamr.,etux 

H<mEik,John,etux 

Idler,  Gottlob  W 


Part  NW.  i  NW.  \  sec.  17,  T.  41  S.,  R.  12  E., 

W.  M. 
Part  N.  i  SW.  J,  SE.  J  SW.  \,  sec.  11,  T.  41  S., 

R   11  E     W  M 
Part  SE. Vn  W.  }  sec.  32,  T.  39  S.,  R.  9  E..W.M. 
Part  Ivot  6.  sec.  29,  lot  1,  sec.  32,  T.  39  S.,  R.  10 

E.  W.  M. 
Part  NW.  J  NE.  \  sec.  29,  T.  39  S.,  R.  9  E., 

W.  M. 
Part  SW.  J  SE.  J  sec.  10,  pa-t  NW.  J  NE.  J 

sec.l5,T.39  8.,R.9E.,W     .. 
Part  NE.  i  XE.  J  sec.  6,  T.  40  S..  R.  10  E., 

W  M 
PartSW.  i  NE.  \,  NW.  i  SE.  i,  s^,  21,  T. 


39S.,R.  9E., 


M. 


Part  xfe.  i  XE.  *  sec.  26,  T.  39  S.,  R.  9  E.,W.M 
Part  XW.  \  SE.  Jsec.  8,  T.  41  S.,  R.  12  E..W.M 
Part  lots  S  and  9,  sec.  17.  T.  40  S.,  R.  10  E.,W.M. 
PartS.iSW.Jsec.  11,T.39  S.,  R.9  E..  W,  M.. 
Part  XE.  i  SE.  J,  E.  )  NE.J,  aec.  10,  T.  39  S., 

R  9  E     W.  M. 
Part  lots  8  and  li, sec.  21,  lot  6, sec.  17,  T. 40  S., 

R.  10E.,W.  M. 
Part  lot  3,  sec.  8;  lot  10,  sec.  17,  T.40  S.,  R.  10 

E     W   M 
Part'lot*ll;'SE.J  NE.  J,sec.31,T.39S.,R.  10 

E.,W.M. 
Part  NW.  J  SE.  J,  sec.  16,  T.  41  S.,  R.  12  E., 

W.M. 
Part  SE.  J  SE.  J,  sec.  15,  T.  41  S.,  R.  12  E., 

W.  M. 
PartE.iSE.},sec.l5,T.4lS..R.12E.,W.M. 
Part  sW.  i  NW.  J;  NW.  J  SW.  \,  sec.  9,.T.  41 

S    R   12  E     W  M 
Part  W.  i  8\^.  i\  sec.  20,  T.  39  S.,  R.  10  E., 

Part  NE.  i  NE.  J,  sec.  35,  T.  40  8.,  R.  10  E., 

Part' NW.  J  NW.  J,  see.  16,  T.  41  8.,  R.  12  E., 

Part'SE;iNE.i,sec.26,T.39S.,R.9E.W.M 


$115.00  I  Mar.  24.1915 
1.00     Dec.     4.1915 


$1.00 

1.00 

1.00 
50.00 

50.00 

1.00 

100.00 

1.00 

1. 00 
1.00 
136.50 
1.00 
1.00 

400.00 

130.00 

275.00 

1.00 

1.00 

LOO 
LOO 

LOO 

26.00 

LOO 

138.20 


June  14.1916 

June    5.1916 

Dec.  28.1915 
Nov.  16.1915 

Feb.  19.  me 

Nov.  8.1915 

Oct.  12,1915 

Dec.  10,1915 

May  25,1916 
June  14.1916 
Nov.  30. 1915 
Apr.  25.1916 
Nov.  11.1915 

Oct.  20,1915 

Nov.    1,1915 

Oct.   18,1915 

June  14,1916 

June  13,1916 
June    7,1916 

May  25,1916 

Nov.   2,1915 

June  13,1916 

July  37,1915 


Digitized  by  VjOOQIC 


PURCHASES  OF  BIGHTS  AND  PBOPEBTY. 


615 


Purchases  of  rights  and  property — Continued. 
OREGON-CALIFORNIA,  KLAMATH  PROJECT— Contlnaed. 


Vendor. 


Ittllnek,  Vincent ,  et  ux. . 

Johns,  Albert,  et  ux 

Johnson,  J.  M.,et  ux. .. 

Lahoda,E.  J.,etux 

L«wis,  C.  C,  et  ux 

Maddox.J.A 


Halone,  Robt.  L.,  et  ux. 
Kason,  Mae  C. ,  et  vir — 
Melhase,  Fred,  et  al 


Mioka,  Joseph,  et  u  x. . . 

MIUer,Robt.A 

Moore,  John  M. ,  et  ux . 


Moore,  Mary  L 

Morgan,  John  D.,  et  ux. . . 

Murphy,  M.,etux 

Newton,  H.  S.,etux 

Ny lander,  Hans,  et  ux 

Obenchain,  Silas,  et  ux. . . 
Otoman,  Jose:  h,  et  ux 

Parrish,EllaB.,etal 

Patterson,  Warren ,  et  ux . 
Petrasek,  Anton,  et  ux . . . 

Pettit,  Herman  C,  et  ux.. 

Pospisfl,J.  F.,etux 

Potucek,  Joe,  et  ux 

Robustellini,  Joe 

8hlve,W.  T.,etux •.. 

Short,  R.C.,etux 

8midl,Joe 

Tlngley,  W.  L.,  et  ux 

Va\Ticka,  Karel,  et  ux 

Vavricka,  Karel,  et  ux 

White,  O.W.,etal 

Worden,  Chas.  E.,  et  ux.. 

Zumpfe,  Marie,  et  vir 


Description. 


Part  NE.  J  NE.  i,  sec.  18,  T.  41  S.,  R.  12  E., 

PartNE.  J  NW.  i,  sec.  23,T.39  S.,  R.  9  E., 

W.M. 
Part  NE.  i  SW.  i,8ec.  15,  T.  41  B.,  R.  12  E., 

W.M. 
Part  SW.  J  NW.  i,  sec.  16,  T.  41  S.,  R.  12  E., 

W.  M. 
Part  NE.  i  SW.  J,  sec.  15,  T.  41  S.,  R.  12  E., 

W  M 
Part* lot* 4,  sec.  21;  R.  i  SW.  },sec.  22;  NE.  I 

NW.  4;  SW.  i  NE.  },  sec.  27,  T.  40  S.,  R.  10 

E.,W.M. 
PartW.iNE.i,SE.lNW.J,sec.l9,T.418., 

R.14E.,W.M. 
Part  SW.  J  SE.  J,  8w:,  20,  T.  39  S.,  R.  9  E., 

W.M. 
Part  lots  6  and  7.  sec.  17,  T.  40  8.,  R.  10  E., 

W.  M. 
PartSF.JNW.J,sec.R,T.418.,R.12E.,W.M. 
Partlotsland2.sec.23,T.39S.,R.9E.,W.M. 
Part  SE.  J  SE.  f.sec.  22:  SW.  i  SW.  J,  sec.23, 

T.39S.,R.9K.,W.  M. 
Parts.  iSW.*, sec. 26,T.39S.,R.9E.,  W.M. 
Part  NW.  J  NE.  i,  sec.  31,  y.  39  S.,  R.  9  E., 

PartNW.  J  NE.  i,  sec.  35,  T.  39  S.,  R.  9  E., 

Part'sE.  J  SW.  i,sec.  19,  T.  39  S.,  R.  10  E., 

W.  M. 
PartSW.iNE.i;NW.JSE.i,s«c.8,T.40S., 

R.10E.,W.  M. 
Part  N.  *  SE.  4,sec.l9,T.  39  8..R.  9  E.  W.  M.. 
Part  SW.  I  NE.  \,  sec.  8,  T.  41  S.,  R.  12  E., 

W.  .\f. 
Part  SW.  i  SW.  J,  sec.  16,  T.  40  S.,  R.  10  E., 

W.  M. 
PartSE.jNE.t,sec.26,T.39S.,R.9E.,W.M. 
Part  SE.  J  SW.  \,  sec.  15,  T.  4l  S.,  R.  12  E., 

Part  NW.  i  SW.  J,  sec.  26,  T.  40  S.,  R.  10  E., 

W.  M. 
Part  NE.  i  SW.  i,  sec.  8,  T.  41  S.,  R.  12  E., 

W.  V. 
Part  NW.  J  NE.  J,  sec.  17,  T.  41  S.,  R.  12  E., 

W.  M. 
Part  NE.  i  NW.  i,  sec.  35,  T.  39  S.,  R.  9  E., 

W.M. 
Part  SE.  J,  SW.  },  sec.  29,  T.  39  S.,  R.  aE., 

PartNE.  \  SW.  I,  sec.  19,T.39  S.,  R.  10  E., 

Part'sE.  J  NE.  J,  sec.  8,  T.  41  S.,  R.  12  E., 

W.  M. 
Part  NW.J  NE.  \:  NE.  J  NW.  J,  sec.  32,  T.  39 

S.,R.9E.,  W.  M. 
iW  SW.  i  SW.  i,  sec.  9,  T.  41  S.,  R.  12  E., 

W.M. 
Part  SW.  i  NE.  J,  sec.  17,  T.  41  S.,  R.  12  E., 

W.  Vf. 
Part  SW.  i  NE.  i;  NW.  J  SE.  J,  sec.  29,  T.  39 

S.,R.9E.,W.  M. 
Part  lots  6, 11,  and  12,  sec.  20,  T.  39  8.,  R.  9  E., 

PartSE'.iSE.J,sec.8,T.41S.,R.12E.,W.M. 


Considera- 
tion. 


Date  of  deed. 


June  14,1916 
Jan.  31,1916 
June  13,1916 
LOO  June  14,1916 
Jime  28,1915 
Oct.     6, 1915 

Dec.  6,1915 

Oct.  14,1915 

Oct.  20,1915 

June  13,1916 
Auk.  10,1915 
Nov.  15, 1915 

Nov.  23,1915 
Dec.  28,1915 

Nov.  12,1915 

May  25,1916 

Oct.   26,1915 

June  22,1916 
June  14,1916 


SLOO 
40.00 
LOO 


LOO 
270.00 

1.00 

LOO 

60.00 

LOO  , 

265.00  I 

LOO  ! 


1.00 
LOO 

LOO 

LOO 

120.00 

LOO 
LOO 


7.00  ,  Nov.    2,1915 


Mav   2a,  1916 
June  14,1916 


LOO 
1.00 

28.50 

1.00 

LOO 

LOO 

LOO 

LOO 

1.00 

1.00 

LOO 

LOO 

182.50 

LOO 

LOO 


Nov.  11,1915 
June  13,1916 

Do. 
Nov.  12,1915 
June  27,1916 
May  25,1916 
June  14,1916 
Dec.  28,1915 
June  13,1916 
June  14,1916 
Feb.  19,1916 
Oct.  14,1916 
June  14,1916 


UTAH,  STRAWBERRY  VALLEY  PROJECT. 


Ahlin,  Flmira,  administratrix 

of  estate. 
Bamett,  William  E 


Cushing,  Rena  G 

Qretnhalgh,  Emma  C. 


4.83  acres  in  sees.  31  and  36,  T.  9  8.,  R.  1  and  2  E., 

8.  L.  B.  and  M. 
12.23 acres  in  sees.  29  and 31,  T.  9  8.,  R.  2  E.,  8.  L. 

B.  and  M. 
0.164  acre  in  sec.  36,  T.  9  8.,  R.  1  E.,  8.  L.  B. 

and  M. 
2  tracts,  0.39  acre  in  NW.  |  N  W  .  },  sec.  36,  and 

1.5  acres  In  NE.  J  NE.  J,  sec.  35,  T.  9  8.,  R. 

1  £.,  8.  L.  B.  and  M. 


1550.00 
425.00 
60.00 
175.00 


Nov.  23,1915 
Mar.  15,1915 
Oct.  13,1915 
June  25,1915 
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Purchases  of  rights  and  property — Continued. 
UTAH,  STRAWBERRY  VALLEY  PROJECT— Continued. 


Vendor. 

Description. 

Consider- 
ation. 

Date  of  deed. 

Moore,  Clara  Huish 

Olsen,  Hvnim 

0.91  acre  In  NE.  i  NW.  J,  sec.  21,  T.  9  S.,  R.  2  E., 

S.  L.  B.  and  M. 
0.25  acre  in  N.  i  SW.  J  S\^ .  J,  sec.  25,  T.  9  S.,  R.  1 

E.,  S.  L.  B.  and  M. 
0. 352  acre  In  SE .  J  SW.  J,  sec.  16,  T.  9  8.,  R.  2  E., 

S.  L  U.  and  M. 
0.152acreinNW.lNW.J,sec.21,T.9S..R.2E., 

S.  L.  B.  and  M. 
1.56acreslnN.*S.iSE.J,sec.l4,T.9S.,R.lE., 

8.  h.  B.  and  M. 

150.00 
60.00 
25.00 
25.00 
76.50 

Nov.  1,1915 
Nov.    9,1916 

Page,  Jonathan  S.,  Jr 

Stevens,  Ed.  E.,  and  Mary  E . . 
Webb,  James  H 

Dec.  9,1915 
Nov.  3,1915 
Jiine  26,1915 

WASHINGTON,  YAKIMA  PROJECT,  STORAGE  UNIT. 


Troupe,  Frank. 


Purchaseoflandinsec.2,T.20N.,R.13E.,W.M.     $169.50     Jan.    13,191« 


WYOMING,  SHOSHONE  PROJECT. 


Ward,  John,  and  Evelyn. 


E.  iSE.  l.sec.  24.  T.52N.,R.103W.;aIsoW.i 
SW.  J,  sec.  19,  T.  62  N.,  R.  102  W. 


910,132.00 


July   19,1915 


PEINCIPAL  CUEREBTT  COBTTEACTS. 

In  the  following  tables  are  shown,  by  projects,  data  relative  to  the 
principal  contracts  in  operation  or  completed  during  the  fiscal  year 
ending  June  30,  1916: 

Principal  current  contracts, 

ARIZONA,  SALT  RIVER  PROJECT. 


Estimated 

No. 

Date. 

Contractor. 

Description. 

Estlmited 
value. 

earnings, 
June  30, 

Completion 

1 

1916. 

546 

Aug.    7,1914     General  El^tAcCo. 

Generator  for  power 
plant. 

$21,694.00 

•  S22.36H.  25 

Sept.  29, 1915 

582 

Sept.  25, 1914     S.  J.  Rhodes 

Earthwork  and  striic- 
I'lri's.  Wallace  feeder. 

14,132.25 

114,423.20 

Jan.    18,1915 

Feb.   2o,19l5  i  BaVer  Iron  WorVs.. 

(Jatis 

2,441.00 

I  2, 4S7. 5.-) 

Apr.     1,1915 

Mar.     4,1915  1  Advance  Much.  Co.. 

r.-iies 

53'J.  SS 

1  529.  S« 

Mar.  15,1915 

637 

June     7,1913     HostniiU' hoiiiifirv  tV 

Twoiiecille  valve  out- 

6,240. 00 

»  6, 240. 00     Oct.    21,1915 

Machine  Co. 

let  Mor  sluicing  tun- 
nel. 

ARIZONA-CALIFORNIA,  YUMA  PROJECT.       * 


*87     Mar.  27.1916  i  BucyrusCo '   Dragline  excavator '$14,500.00    July   25,1916 


CALIFORNIA.  ORLAND  IMiOJECT. 


May   16,1916 


Orland  I'nit  Water 
Users' Association. 


Completion  of  rockfiU, 
South  Canal  diver- 
sion weir. 

1  Completed. 


$3,000.00 


Sept.  15,1916 
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Frindpal  current  contracts — Continued. 

COLORADO,  GRAND  VALLEY  PROJECT. 


Estim^tted 

No. 

Date. 

Contractor. 

Description. 

Estimated 
value. 

earnings, 

June  30, 

1916. 

Coim)leUaii 

567 

July     6,1914 
Apr.     1, 1915 

Winston  Bros  Co 

Main  Canal 

1384,264.50 
38,675.00 

$368,900.82 
140,539.07 

Sept.  1,1916 
Sept.  16, 1915 

628 

Reynolds-Ely  Con- 

Main Canal,  division 4, 

struction  Co. 

schedules  1  and  4. 

630 

Apr.    3,1915 

Mendenhall,  Straw 
&  Bird  Co. 

MainCanal,division4, 

schedules  2, 3, 5, 6, 7. 

Schedule  1 ,  laterals. . . . 

50,Q2L00 

156,531.61 

Sept.  21,1915 

July  15,1915 

Arthur  Malcolm 

1,140.00 

11.176.40 
1616.44 

Dm.     1,1915 

July   15,1915 

Wilbur  Malcohn.... 

Schedule  2,  laterals. . . . 

672.00 

Do. 

July  15,1915 
July     6,1915 

George  Bell 

Schedule  3,  laterals 

977. 10 

1946.24 

Do. 

JohnE.  Nelson 

Schedule  4,  laterals.... 

654.60 

1533.07 

Do. 

July     9,1915 

O'BryanA  Miles.... 

Schedule  5,  laterals.. . . 

718.00 

1588.45 

Do. 

July   17,1915 

Dennis  Palfrey  man. 

Schedule  6,  laterals.... 

1,020.00 

11,083.01 
1792.84 

Do. 

July   17,1915 

Schedule  7,  laterals.... 

1,020.00 

Do. 

668 

Nov.  30, 1915 

SamKloctko 

Schedule  11,  laterals... 

1,649.00 

052.60 

July  30,1916 

669 

Nov.  30,1915 

James  O'Bryan 

Schedule  13,  laterals... 

2,364.50 

2,165.86 

Do. 

670 

Nov.  26,1915 

Lakeside  Bridge  & 
Steel  Co. 

Chains  and  shafts 

5,147.00 

1,200.00 

Feb.  20,1016 

671 

Dec.     3,1915 

Reynolds-Ely  Con- 
struction Co. 

Sta.   2437-3100,   Main 

28,584.00 

134,307.24 

June  30,1916 

Canal,  division  4. 

673 

Nov.  30, 1915 

Chas.  E.  Luti 

Schedule  16,  laterals... 

1,578.00 

11,268.76 

Do. 

675 

Dec.     6, 1915 

KirkendallA  Nelson. 

Schedule  10,  laterals... 

2,801.80 

1,963.20 

July  30,1916 

676 

Dec.   11,1915 

J.  W.  Collier 

Schedule  14,  laterals... 

1,323.00 

1,328.04 

678 

Dec.     6,1915 

J.  M.  Groosljcck 

SchediUe  12,  laterals... 

2,937.50 

12,742.27 

June  30, 1916 

680 

Dec.  20,1915     Wilson,    Hicks    & 

1      Wilson. 

Schedule  9,  laterals.... 

3,323.50 

13,534.87 

Do. 

Dec.  23,1915 

Westinghouse  Eieo- 
tric^fc    Manufac- 
turing Co. 

Electric        Storage 

Gasoline  eni^ine,  gen- 

4,114.00 

erator,  and  motors. 

Dec.  27,1916 

Storage  batteries 

1,304.00 

11,304.00 

Feb.  21,1916 

Battery  Co. 
General  Electric  Co.. 

Dec.  23,1915 

Motor    and     switch- 

270.00 

1270.00 

board. 

703 

June  22,1916 

Pacific  Tank  A  Pipe 
Co. 

Wood-stave  pipe 

21,167.00 

Oct.   15,1916 

COLORADO,  UNCOMPAHGRE  VALL 

EY  PROJE 

.CT. 

Sept.  22, 1915 

Orman  Construction 
Co. 

North  mesa  lateral  ex- 
tension siphon. 
Boomer  feeder  ditch... 

1449.50 

1  $584. 46 

Nov.    9,1916 

Nov.    6, 1915 

J.  D.  Brock  and  F. 

664.00 

1462.25 

Mar.  15,1916 

E.  WiRKins. 

Nov.  10,1915 

Pacific  Tank  «k  Pipe     Metal-banded  redwood- 
Co.                                stave  pipe. 
C.  B.  Sherwood !  Schedules  3,  4, 5,  Iron- 
stone Canal. 
Mendenhall,  Bird  &     Schedules  1,  2,  Iron- 

,  1,233.00 

11,233.00 

Dec.     1,1915 

663     Nov.  13,1915 

16,681.50 

1  16,601.90 

Apr.  22,1916 

672     Nov.  18,1915 

30,000.50 

»  33,025,86 

Mar.  30,1916 

Co.                                stone  Canal. 

683     Mar.   16,1910 

Orman  Construction    Peach  Valley  lateral... 
Co.                          ] 

9,626.79 

•9,843.21 

July   19,1916 

IDAHO,  BOISE   PROJECT. 

548 

June    5. 1914     Joshua  Hendy  Iron 
Works. 

Balanced  valves 

$64,317.00^ 

1  $64,343.36 

Apr.   14,1915 

Nov   30  1914     Union  Iron  Works 

Ejector  valves 

660.00 

1660.00 

May  15,1915 
Jan.    28,1915 

620 

1      ('o- 
Mar.     6, 1915     Chicago    Bridge    & 
i      Iron  Co. 

Steel  gates 

7,230.00 

18,239.71 

Oct.    21, 1915  1  Fi,sher,     Hight     & 

Cannl  widening,  Divi- 
sions 14  B,  15B,  16B. 

1,137.00 

11,037.31 

Jaa      8, 1916 

1     Charity. 

Oct.    22,1915  '  F.  L.  Rose 

Canal  widening.  Divi- 

3,228.50 

12,534.33 

Jan.    ir>,  1916 

sions    1B-5B,    13B, 

1 

17B,  I8B. 

Oct.   30,1915  1  LarsAarland 

Canal  ^yidening,  Divi- 
sion.s  6B-12B. 

2,429.00 

'2,  .5(54. 82 

Jan.    21,1916 

Dec.     9,1915     Clevpland  Crane  & 
Engineering  Co. 

Gantry  crane 

4,000.00 

>  5, 800. 00 

Oct.    10, 1915 

Mar.  18,1916  '  LarsAarland 

Gibbon.s  drain.  Divi- 
sion 1. 

989.00 

>  875. 42 

June    4,1916 

. 

1  Completed. 

SotK.—Boiae  project.--In  addition  to  the  above  there  is  a  contract  dated  Aug.  16,  1912,  between  the 
United  States  and  the  Pioneer  Irrigation  District,  whereby  the  United  States  agrees  to  construct  a  drain- 
age svstem  at  a  cost  of  S.3o'),0(H).  This  work  is  now  nearly  completed.  Also  a  contract  dated  July  24, 1914, 
between  the  United  States  and  the  Nampa-Merldian  District  whereby  the  United  States  agrees  to  construct 
a  drainage  system  to  a  cost  of  $557,000.    This  work  Js  now  40  per  cent  completed. 
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Principal  current  contracts — Continued. 
IDAHO,  MINIDOKA  PROJECT. 


No. 


Date. 


Nov.  11,1915 


Contractor. 


Description. 


Penn  Bridge  Co Winches    for    radial 

I     gates. 


Estimated 
value. 


$948.00 


Estimated 

earnings, 

June  .30, 

191.5. 


C<nnpletjon 
due. 


$080.40  ,  Apr.   29,1916 


MONTANA,  FLATHEAD  (INDIAN)   PROJECT. 


634 

Mar. 
July 

July 

Oct. 

Nov. 
Jan. 

Apr. 

Anr. 

22,1915 
8, 1915 

20. 1915 
1,1015 

9, 1915 

26. 1916 

10, 1916 
20, 1916 

8,1916 

29, 1916 
23, 1916 

A.  L.  Markhus. 

Two   Miracle   ( 
Crete  Corporat 

Wilson  Bros.... 

A  and  sublaterals. 

Structures,  Pablo  lat- 
erals  A,   31A,   and 
.sublaterals. 

Earthwork  and  struc- 
tures, Pablo  laterals 
7P  and  8Z. 

Earthwork  and  struc- 
tures, Pablo  laterals 
A,    31A,    73A,    and 
sublatorals. 

Mission  H,  canal  and 
sublaterals. 

Wood-stave  pipe,  lat- 
eral R,  Jocko  River 
crossing. 

Steel  gates .«. 

$16,570.00 
31,383.75 

2,539.45 

30,254.01 

16,423.40 
l,5<i8.90 

6,350.50 
13,955.00 

9, 3<<5. 00 

3,904.05 

29,  .">on.  00 

1  $15,41.5. 31 
131, 579.  .36 

» 2, 827. 43 

»  28,305.84 

1  19,350.48 
>  1,568.90 

6,582.16 
6.872.61 

3,010.00 

JiUy 
Dec. 

Oct. 

May 

May 

Apr. 

Aug. 
Sept. 

Sept. 

June 
Dec. 

20, 1915 
1, 1915 

24. 1915 

15. 1916 

639 

"on- 
ion. 

653 

J.  E.  Hilton 

666 

688 

Wilson  Bros.... 

Pacific  Tank  & 
Co. 

Vulcan  Iron  W 

Co. 
Percy  *f .  Ross. 

C.  B.  Long 

IMpe 
orks 

31, 1916 
20, 1916 

2, 1916 
30, 1916 

603 

Earthwork  and  struc- 
tures, Mission,  Post, 
and  Pablo  divisions. 

Earthwork  and  struc- 
tures,   Jocko    divi- 
sion, laterals  E,  J, 
L,  M,N,R. 

North  Pabio  by-pass 
canal. 

Earthwork.  Pablo  di- 
vision, laterals  70 A, 
71A,  and  sublaterals. 

605     May 
May 

711   '  Jiin« 

30, 1916 

Earl  D.  Co  veil. 

Mendenhall,  Bii 

Co. 

30, 1916 

^d& 

15. 1916 

MONTANA.  MILK  RIVER  PROJECT. 


553     June  23, 1914  I  W.  J.  Hoy  Co 


563 
504 


641 


I 


July   23,1914 

Nov.  20, 1914 

Dec.     1,1914 
June  14,1915 


I 


651  Sept.  27. 191.'i 
656  Oct.  21.19i:> 
65X     Nov.     1.1915 


660 


662 


664 
602 


Oct.  29,1915 
Nov.  1,1915 

Nov.  6,1915 

Nov.  19,1915 
Apr.  19.1916 

May   15,1916 


Security  Bridge  Co. 
...do 


James  O'Connor.. 
do 


Winston  Bros.  Co... 

Sneison  Bros 

JufK'ens,    Booth    & 
Co. 

James  O  'Connor 


Earthwork  and  struc- 
tures, Vandal!  a 
Point. 

Earthwork  and  struc- 
tures. Dodson  South 
Canal. 

Earthwork  and  stnic- 
tures.  Nelson  Res- 
ervoir. 

Earthwork,  Dodson 
South  Canal. 

Earthwork,  Nelson 
Reservoir  South 
Canal. 

....do 


.do., 


Jurgens,    Booth    Si 
Co. 

l^akeslde  Bridge  & 
Steel  Co. 
.do.. 


L.  W.  Dotson 

Security  Bridge  Co. 


Earthwork  and  stnic- 
tures,  Bowdoin 
Canal. 

Earthwork,  Bowdoin 
Canal. 

Structures,  Nelson 
Reservoir  South 
Canal. 

Movable  crest,  Van- 
dal la  division  dam. 

Hoisting  raacliinery . . . 

Fiarthwork,  Bowdoin 
Canal  system. 

Structures,  Bowdoin 
Canal  system. 

» Completed. 


$42,641.10 

I  $47,776.65 

July   31.1915 

48,934.85 

>61,70L04 

Aug.  10,1915 

28,459.90 

128,042.28 

Aug.  31,1915 

3.3,895.00 

» 35, 522. 40 

June  30,1915 

15,615.00 

113,458.32 

Oct.     3, 1915 

41.930.00 
7,  490. 00 
17,756.00 

139,978.42 
6.  .594. 20 
17, 674. 27 

Julv     8, 1916 
July   15,1916 
July  10,1916 

18.618.50 

18,140.25 

June  30,1916 

34.0S1..50 

13,43L25 

Sept.    1,1916 

16. 368. 75 

16,301.00 

9.105.95 

6,409.00 

July  30,1916 

12, 94a  00 

18a  00 

Oct.   31,1916 
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Principal  current  contracts — ^Continued. 
MONTANA,  MILK  RIVER  PROJECT— Continued. 


No. 

Date. 

Contractor. 

Description. 

Estimated 
value. 

Estimated 

earnings, 

June  30, 

1915. 

Completion 
due. 

696 
701 

May  28,1916 
May  29,1916 
June  13.1916 
Juno  24,1916 

Vulcan  Iron  Works 

Co. 
Joshua  llendy  Iron 

Works. 
Lakeside  Bridge  & 

Steel  Co. 
K.  O.  Merrineld 

(latesanl  stands 

do 

do 

Telephone  line 

$4,928.00 
1,170.00 
1,022.00 
1,399.00 

Oct.     1,1916 
July  25,1916 
Aug.  17.1916 

70^ 

Aug.  31,1916 

MONTANA,  MILK  RIVER  PROJECT,  ST.  MARY  STORA(^.E  CNIT. 


501 
510 
544 
647 
55S 
579 
618 

640 
643 


667 


684 


July   12.1913 

-Aug.    5.1913 

May   27,1914 

do 

June  27. 1914 

Sept.    9,1911 

Mar.  12,lPlo 

Apr.     3.1915  I 
Apr.  16. 191n 
July  12.1915 

July   23,1915 

Aug.  25.1915 

Sept.  22, 1915 
Nov.    5.1915 

Nov.    8.1915  I 

Nov.  26. 1915  I 

Jan.    13,1916  I 

Mar.  31.1916  I 
June    3.19U3 


Adelbert  Car.ier. 
J.  E.  Hilton 


Midwest   Engineer- 
ing Co. 
Con.lon  &  Williams. 

do 

Chicago    Bridge    & 

Iron  Wor'icp, 
Minneapolis  Bridge 

Wm.' M.Williams... 

L.  Thompson 

llardie-Tynes  Mfg. 
Co. 

Power  «fe  Mining 
Machinery  Co. 

Wal"  er  Manufactur- 
ing Co. 

Vuican  iron  Works. . 

War  er  Manufactur- 
ing (^0. 

La  eside  Bridge  & 
Steel  Co. 

Vulcan  Iron  Works. . 

Rumsey  Pump  Co... 
Continental  Bridge 
Co. 


Earthwork,  schediUe  $109, 

4. 
Earth wor!;.  schedules     210, 

1  and  3. 
E  arth work ,  sched  ules     1 1 1 

S-IO,  12-19,  22. 
E  arth  wor  k .  schedules      95, 

20  and  21. 
Earthwork,  schedules     183, 

2a.5.  7, 11. 
St.    Mary    «t     Hall's 

Coulee  pressnrepipes 
Hi.chway     and     pipe 

bridge. 

Pipe  trenches 2, 

Concrete  piers 3, 

Slide  gates 3, 

Cylinder  gates 


Gate-stem  braces  and 
brae'  ets. 

(Jate  stems 

Cylinder-gate  operat- 
ing machinery. 

Gate  stems 


Operating  mechanism 

for  slide  gatcji. 
Winches     for    radial 

gates. 

Pressure  pump 

Footbr-'lge 


232.17 

041.31 

732.61 

479.92 

361. 63 

860.78 

559.30 

831.26 
458. 61 
815.50 

i,  777. 57 

408.08 

549.50 
731.50 

M14.00 

1,555.00 

,425.80 

730.00 
,265.00 


»$109 ,098.17 
1210,041.31 
'»  111,732.61 
U00,920.57 
j»  189,705.11 
149,860.78 

16.559.30 
I 

I  12,83L26 
I    13,458.61 

13,994.52 

17,022.97 

1408.08 

1549.50 
1731.50 

1  2. 137. 50 


1  1,539.60 
1730.00 


I  Sept.  30, 1915 

Oct.  31,1915 

"Oct.  31,1915 

I  Jan.  10,1916 

I  Dec.  20.1915 

Oct.  25,1915 

July  19,1915 

July  10,1915 
July  12,1915 
Aug.  15,1915 

Oct.   12,1915 

Sept.  25,1915 

Nov.  9,1915 
Dec.  27,1915 

Jan.  31,1916 

Feb.  24,1916 

Apr.  13.1916 

Do. 
Aug.  22,1916 


MONTANA,  SUN  RIVER  PROJECT. 


Feb.   19,1913 

Great  Falls  Power 

Co. 
MacArthurBros.Co. 

Electrical  energy 

$60,000.00 

$20. 126. 86 

Sept.  30, 1919 

511 

Sept.  17, 1913 

Canal  excavation. 

954,918.35 

1954,948.35 

Aug.    1,1916 

Pishu  un    Reservoir 

supply     and     Sun 
River  slope  canals. 

532 

Jan.    24,1914 

Hayden  Bros 

Structures,     Pishkun 

Reservoir  supply 

and  Sim  River  slope 

canals. 

312,524.04 

'312,524.04 

Jan.    16,1916 

610 

Jan.    19,1915 

Bates     &     Rogers 
Construction  Co. 

Excavation,  PLsh'  un 

31,390.05 

131,390.05 

Aug.  30,1915 

Reservoir  supplv 

canal. 

615 

Feb.     2,1915 

O'Connor  &  Heleao. 

Excavation,      Green- 
fields canals. 

62,806.35 

162,806.35 

Nov.    7,1915 

649 

Sept.    2,1915 

West     Coast     Con- 
struction Co.  and 
Hans  Pederson. 

Structures, Greenfields 
distribution  system. 

67,200.00 

12,047.77 

July  26,1916 

650 

Aug.  30,1915 

Threet  Bros.  6c  Jol- 
ley. 

Highway  bridges, 
( J  reenfields  distribu- 
tion system. 

9,030.00 

8,924.44 

July    24,191C 

654 

Sept.  18, 1915 

J.E.Hilton 

Laterals,    Greenfields 
distribution  system. 

48,000.60 

36.93L17 

Do. 

1  Completed. 


>  Suspended  Dec.  9, 1914;  completed  by  Oovemment  forots. 
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Principal  current  contracts — Continued. 
MONTANA,  SUN  RIVER  PROJECT-Continued. 


No. 


Date. 


Contractor. 


Descriptioo. 


Estimated 
value. 


Estimated 

earninii^, 

Jime  30, 

1915. 


CompletJoo 
due. 


Nov.  26, 1915 
Kov.  ^,1915 

Feb.  21,1916 

June  10,1916 


Vulcan  Iron  Wor's. 

War  er  Manufactur- 
ing t)o. 

Des  Moines  Bridge 
&  Iron  Co. 

Pacific  Tank  &  Pipe 
Co. 


Gates  and  frames 

Gate  stdnds  and  stems . 

Steel    highway    and 

pipe  bridge. 
Wood  stave  pipe 


12,547.00 
670. 16 

9,000.00 

7,817.50 


1  $2, 521. 53 
>  663. 46 

7,000.00 


Jan.   15,1916 
Jan.     8, 1916 


NEBRASKA-WYOMING,  NORTH  PLATTE  PROJECT. 


662 


655 


691 


697 
700 


704 


Sept.  30, 1915 
Oct.     4,1915 


Oct.  11,1915 
Apr.  15,1916 

Apr.  10,1916 


.do. 


June    3, 1916 

June  13,1916 
June  22.1916 


..do... 


Winston  Bros.  Co... 


Fred  M.Crane  Co... 


B.  A.  Chapman..:.. 
Security  Bridge  Co. . 

MacArthur  Bros.  Co, 


.do.. 


W.  W.  Groves. 


MacArthur  Bros.  Co, 
do 


Winston  Bros.  Co. 


Earthwork,  schedules 
1  and  2,  first  divi- 
sion, Fort  Laramie 
Canal. 

Earthwork,  schedules 
3  and  4,  first  divi- 
sion. Fort  Laramie 
Canal. 

Camp  buildings 

Laramie  River  and 
Deer  Creek  siphons. 

Earthwork,  schedules 
1, 2, 3,  4,  second  di- 
vision. Fort  Laramie 
Canal. 

3  concrete  culverts 

Schedule  1,  Indian 
Cree'c  Wasteway. 

2  tunnels 

Earthwork,  schedule 
L  third  division 
Fort  Laramie  Canal. 

Earthwork,  Rchedule 
2.  third  divisim. 
Fort  Laramie  Canal. 


$121,347.60 
77,960.00 


974.30 
39,877.00 

153,605.00 


18,265.00 
286.00 

242,032.50 
38,225.00 


29,180.00 


^114,155.22 
70,413.56 


11,073.43 
1,750.00 

17,880.00 


670.00 


July     1,1916 
Aug.    5,1916 


Deo.  15,1915 
Oct.  81,1916 

Deo.    1,1916 


Oct  81,1916 

June  30,1916 

June  30,1917 

Deo.  31,1916 


Do. 


NEW   MEXICO-TEXAS,  RIO   GRANDE   PROJECT. 


677 

Dec.  18,1915 

H.E.  Williams 

San  Elf7.ario  feed  ca- 
nal, s  heduleS. 

13, 149. 50 

»  $2,891.02  '  Feb.  28,1916 

679 

Dec.  20,1915 

Toohey  &  Johimon . . 

I-,easbiirg  and  Picaeho 
caniils.  sc'hc(lulc«»  1-7. 

23.008.00 

>  18,453.14     Mar.  14,1916 

681 

Jan.     4, 1916 

JolmMUUigan 

San  Elizario  feo'i  ca- 
nal, schedule  9. 

2,838.00 

1 2, 289. 49 

Feb.  28,1916 

NEW  MEXICO-TEXAS,  RIO   GRANDE   PROJECT,  ELEPHANT  BUTTE  STORAGE. 


Feb.  20,1911 


Aug.  1,1914 
Oct.  28.1914 
Mar.  11,1915 

Mar.  12,1915 
June    2, 1915 

Dec.  7, 1915 

Dec.  13,1915 

Jan.  17,1916 

Feb.  23,1916 

Mar.  15,1916 


MountainStatcs  Tel- 
ephone &  Tele- 
Rmpli  Co. 

West.  Texas  Fuel  Co. 

Darbyshire  &  Evanj? 

Trunin  Manufactur- 
ing ro. 

General  Electric  Co.. 

Consolidated  Pilra  & 
Supply  (;0. 

Heid  Brothers 

Railways  Ice  Co 

Imperial  Laundry  Co. 

Vietorio  Land  & 
Cattle  Co. 

Atchison,  Topeka  & 
Santa  Fe  RaUway. 


Telephone  service . . . 


Coal 

....do 

Hydro  -  elei-trlc     ma- 
chinorv. 
do..; 


Films. 


Coal 

Ice 

Laundry  service. . 
Lease  of  land 


Train  service. . 


110.800.00       $9. 015.72 


June  30,1917 


1.2i:>.{)0      iI.0U.39     Aug.     1,1915 

2*1.750.00     1  21 .  ■♦.".i.  K-S  ,  .---ov.  30.1915 

2.r)lo.fK)      I  L'.olO.fX)  I  June  17.1915 


1,701.00 
001).  (XJ 


4.9.10.00 
4S0.(K)  I 
3(X).00 
500.00 

7,000.00 


1  i.omoo 

J  .VJI.  40 

13.4S7.01 
3Hi.  75 
121.96 
35.34 

1,200.00 


Apr,  22,1915 


Mar.  30,1916 
July   31.1916 


Mar. 
Apr. 


1,1921 
1,1921 


1  Completed. 
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Principal  current  contracta — Continued. 
OREGON,  UMATILLA  PROJECT. 


No. 


Date. 


May  20,1915 


Contractor. 


Newport    Land    & 
Construction  Co. 


Description. 


Section  5,  main  canal, 
west  extension. 


Esiimated 
value. 


$3,190.00 


Estimated 

eaminifs, 

Jun<?  30, 

1915. 


113,219.49 


Completion 
due. 


July   10,1915 


SOUTH  DAKOTA,  BELLE  FOURCHE  PROJECT. 


657 
Ml 


Sept.  18. 1915 
Nov.  10,1915 


Curtis  Bros.. 


Pacific  Tan'c  <b  Pipe 
Co. 


Schedules  1  and  2, 
North  Canal,  exten- 
sion and  laterals. 

Wood  stave  pipe 


$8,771.00 


12,541.65 


13,599.88 
6,270.83 


June  21.1910 
June    1,1916 


UTAH,  STRAWBERRY  VALLEY  PROJECT. 


609 
01 

602 
622 
624 
629 
635 


647 


Dec.     7,1914 
Dec.     8,1914 


Dec. 
Mar. 
Mar. 
Mar. 
May 
June 
May 
Aug. 


11,1914 
16,1915 
13,1915 
29,1915 
7,1915 
9,1915 
12,1916 
18,1915 


MacArthur  Bros.  Co. 

Mendenhall,  Straw 
&  Bird  Construc- 
tion Co. 

Rideout  &  Andrus. . 

Wasatch  Grading 
Co.  . 

Revnolds-Ely  Con- 
struction Co. 

Spanish  Fork  Grad- 
ing Co. 

Green  Construction 
Co. 

Morrison  -  Knudsen 
Co. 

Lacy  Manufacturing 
Co. 

Heuaer,  Sim  <Se  Vor- 
kink. 


High  Line  Canal,  di- 
vision 3. 

High  Line  Ca&iat,  di- 
vision 1. 

High  Line  Canal,  di- 
vision 2. 

High  Line  Canal,  di- 
vision 5. 

High  Line  Canal,  di- 
vision 4. 

High  Line  Canal,  di- 
vision 6. 

High  Line  Canal,  di- 
vision 7. 

High  Line  Canal,  di- 
vision 8. 

Steel  riveted  pipe 


High  Line  Canal,  di- 
vision 9,  laterals. 


137,078.50 
47,465.00 

25,897.50 
47,063.62 
82,624.75 
22,196.25 
14,300.00 
38,050.35 
627.00 
35,504.10 


1650,885.16 
164,087.56 

137,814.62 
158,277.86 
188,674.88 
123,692.71 

17,920.27 

148,437.69 

1607.00 

33,714.65 


Oct.     3, 1915 
Nov.  20,1915 


Nov. 

Sept. 

Oct. 

Sept. 

I  Sept. 

Oct. 

July 

l>ec. 


11, 191& 
15.1915 
24,1915 
22, 1915 
15, 1915 
34,1915 
6, 1915 
15,1915 


WASHINGTON,  OKANOGAN  PROJECT. 


550 
569 
560 


June  22,1914 

July     2,1914 

July     1,1914 
May  28,1914 


Pelton  Water  Wheel 

Co. 
AllLs-Chalmers  Mfg. 

Co. 
General  Electric  Co. . 
Chas.G.  Moore  &  Co. 


Hydraulic  apparatus. . 
Electrical  apparatus... 


do 

Hydraulic  apparatus. 


16,241.00 

6,550.00 

2,709.65 
2,450.00 


116,689.00 

16,470.00 

12,709.65 
1  2, 145. 00 


Oct.    20,1915 

Oct.     8,1914 

Oct.  26,1914 
Aug.  17,1914 


WASHINGTON,  YAKIMA-STORAGE  PROJECT. 


640 
643 
667 
684 


July  12,1915 
July  23,1915 
Nov.  26,1915 
Mar.  31,1916 


Hardie-Tynes  Mfg. 
Co. 

Power  &  Mining  Ma- 
chinery Co. 

Lakeside  Bridge 
Steel  Co. 

Rumsey  Pump  Go. . . 


Slide  gates 

Cylinder  gates.. 

Operating  mecl 

lor  slide  gatee. 

Pressure  pump. 


13,816.50 

6,776.93 

2,777.50 

73a  00 


>  $3,994. 52  I  Aug.  30,1915 
16,899.63  I  Oct.    12,1915 

'  Feb.  24,1916 

1730.00     Apr.  13,1916 


WASHINGTON,  YAKIMA-SUNNYSIDE  PROJECT. 


591 
625 


Nov.  11,1914 


Mar. 
Oct. 
Oct. 


25, 1915 
29, 1915 
30,1915 


Pelton  Water  Wheel 

Co. 
Cha8.C.  Moore  <&  Co. 

R.  R.Swain 

F.L.  Rinehold 


Hydraulic  machinery. 


....do. 
Gravel . 
.....do. 


$7,867.00 

10,6U.OO 

595.00 

1,024.80 


1  $8,372.20 

6,87&25 

1595.00 

11,024.80 


Feb.  10,1915 

July  31,1915 

Feb.    8,1916 

Do. 


1  Completed. 


>  Suspended  Sept.  18, 1916. 
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Principal  current  contracts — Continued. 
WYOMING,  SHOSHONE  PROJECT. 


No 

Date. 

Contractor. 

Description. 

Estimated 
value. 

Estimated 
1916. 

CQE^leUon 

6d5 
674 

Nov.  17,1915 

Nov.  20,1915 
June    9,1916 

Threet  Bros.<&  JoIIey. 
R.  M.  Lynn 

Earthwork,  Frannfe 
division,  schedules 
land  3. 

Earthwork,  Frannie 
division,  schedule  2. 

Structures,  Frannie  di- 
vision, schedule  1. 

$78, 76a  00 

27,076.00 
15,735.96 

$41,624. 35 
13,821.14 

Sept.  30«  19ie 
Do. 

698 

Security  Bridge  Co.. 

Nov.  30,  19ie 
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CEMENT.  623 

CEMENT. 

Contracts  for  cement/ 

[The  table  contains  data  relating  to  the  contracts  for  cement  in  operation  or  completed  during  the  fiscal 

year  ending  June  30, 1916.] 


No. 

Date. 

Contractor. 

Price 
per 
barrel 
f.o.b. 
works. 

Esti- 
mated 
number 
of  bar- 
rels. 

Esti- 
mated 
value. 

Estimated 

earnings 

June  30, 

1916. 

Completion 
duft 

'434 
463 
534 
655 
611 

Mar.     1,1912 
Nov.    8,1912 
Mar.  10,1916 
June  26,1914 
Jan.    20,1915 

Mar.  15,1915 
July   13,1915 

do 

July   15,1915 
July     2, 1915 
Julv   14,1915 
Julv   19,191.^ 
Mar.  25,1916 

Mar.  27,1916 

Riverside  Portland  Cement  Co. . 

Ogden  Portland  Cement  Co 

LeliiRh  Portland  Cement  Co 

Ogden  Portland  Cement  Co 

Southwestern  Portland  Cement 
Co 

$1,375 
.99 
1.00 
1.33 

1.40 
1.10 

1.30 
1.40 
1.25 
1.00 
.55 
1.10 

.97 
1.30 

12,000 

130,000 

13,000 

5,500 

45,000 
24,000 

12,000 
5.500 
17,000 
47,000 
52,000 
21,000 

8,000 
2,800 

$16,500 

12S,700 

13,000 

7,315 

63,000 
26; 400 

15,600 
7,700 
21,250 
47,000 
77,774 
23,100 

7,760 
3,640 

$12,124.25 

U54,440.00 

»  10,776.40 

17,165.66 

»  70,508.59 
»  33,000.00 

9,601.96 
8,355.80 
18,447.00 
39,.')95.30 
73,968.86 
33,124.50 

863.10 
1,382.10 

June  30,1916 

Dec.  31,1915 

May     1, 1915 

Do. 

June  30,1915 

626 
638 

I'nion  Portland  Cement  Co 

Southwestern  Portland  Cement 
Co 

June  30,1916 
Do. 

642 
644 
645 
646 

64<* 
685 

Pacific  Portland  Cement  Co 

Three  Forks  Portland  Cement  Co 

Lehigh  Portland  Cement  Co 

lola  Portland  Cement  Co 

Ogden  Portland  Cement  Co 

I'nited  States  Portland  Cement 
Co 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

686 

Union  Portland  Cement  Co 

Do. 

>  Completed. 
Purchases  of  ceinent  during  fiscal  year  1916, 


Contract  No.:  Barrels. 

463 2,850 

611 2,450 

626 1,709 

638 6,700 

642 5,365 

644 11,180 

645 33,202 


Contract  No.:  Barrels. 

646 59,681 

648 26,250 

685 630 

686 813 


Total 150,830 
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Tabvlation  of  cement  tests  from 
[Average  of  accepted  cement.] 


Brand. 


Fineness. 


Setting  time. 


Tensile  strength. 


Iday. 


H 
I- 


7  days. 


en 

Is 
e-S" 
1^ 


^1 


Ash  Grove 

Atlas  (Hannibal,  Mo.) . 

Concrete 

Cowboy 

Dewey 

ElToro 

Golden  Gate...". 

Ideal 


Inland,  Lehigh  (Meta- 

line  Palls,  Wash.).^ 
lola 


Lehigh    (Mason   City, 

Iowa). 
Marquette 


Mount  Diablo. . 
Ogden 


Red     Devil     (Devil's 

Slide,  Utah). 
Red    Devil    (Trident, 

Mont.). 
Red  Diamond,  Utah  *. . 


Riverside. 
Spokane.. 


Standard  (Napa  Junc- 
tion, Cal.). 

Sunflower  (Independ- 
ence, Kans.).  I 

Sunflower  (lola,  Kans.). 

Universal  (South  Chi- 

caeo,  111.). 
Yankton 


Total. 


30,850, 

17,690 

15,640 

21,395 

14,206 

344,563 

225,548 

246, 181 

59,252 

175,728 

15,335 

32,155 

43,740 

233,439 

285,816 

98,504 

54,559 

26,100, 

I 

26,600| 

43,69r 

7,055 

87,975 

184, 100| 

28, 4w' 


05.6 
96.2 
98.6 
96.2 
96.6 
93.3 
95.7 
96.4 
95.4 
94.1 
95.8 
94.7 
95.0 
97.1 
96.6     ... 

97.5     83.0 

I  I 


82.2 
78.2 
83.8 
76.6 
80.1 
77.5 
77.9 
80.2 
79.1 
78.3 
79.1 
77.3 


I 


H.m. 
3    61 

1  45 

I 
3    60 

I 
3    09 

3«, 

2  48 

3  23* 
3  46 
3  21 
3    63: 

3    35; 

I 
3    18 


78.8       3    40 

I 


79.2, 
78.3, 


4    06 

3    43 
I 
3    37 


96. 

96.2 

95.5 

97.2 

95.8 

94.2 

96.9 


79. 7| 
80.2 
80. 3| 
82.2 

79.1 

78.0 

I 
81.0 


I 
4    131 

4    48 

3  13 

4  07 

2  32 

3  30 

I 
3    24 


96.3     80.4       3    53, 


H.m 
7    25 

6    02 

6    31 

I 
6    20 

6  40 

5    33 

I 

5    61 

I 

7  12 

5  38 

'"! 

6  58 

I 

7  05 

6  22 

7  20 

6    25' 

I 

6  12 

I 

7  40 

I 
7    69 

6    65 

6    58 

1: 

6  32 

7  24 

7  28 

8  28 


Teat, 
.^tol. 
/Neat. 
13tol. 
[Neat. 


^^*,{?t?l:: 

o  ,4 /Neat. 
^"\3tol- 
3.16|Nea{- 

,l3tOl. 

o  iR/Neat.. 
*-'*\3tol.. 

«  ,»  (Neat.. 

o  1 7 /Neat.. 
0  15 /Neat.. 


30      361 


30      353 


30      376 
*46"""3i4i 


151      407 


365       354 


106      314 


116 


40      366 


126j      371 


25]      376 


35'      384 


30,      386 

...! I 

8 

.1 


86 


96 


80 


298 


372, 


336, 


3621 


25       360 
'26""365 


46 


16 


265 


422 


65       347 


70,      343 


86       261 


ft55 
656 
385 

385j 

423 

423, 

71^ 

712 

225| 

225 

5,164' 

5,164' 

7,352 

7,352 

4,432 

4,432 

1,403 

1.4031 

3,447 

3,447 

404 

404 

635 

636 

433 

433 

4,274 

4,274 

4,967 

4,967 

2,113 

2,113 

2,365 

2,365 

665 

655 

568. 

568 

692 

692 

133 

133 

1,242 

1,242 

3,636 

3,636 

946 

946 


2,318,506     95.7;    79.1 


34'      6    41     3. 


iV/Neat. 

^Matoi. 


1,640 


347,47, 169 
....47,169, 


766i 
348: 
603; 
235i 
719- 
354; 
749 
279 
728 
323 
689 
259 
650 
216 
6SS 
303 
707 
316 
768 
314 
693 
299 
724 
296 
668 
240 
645 
283 
734 
333 
681 
333 
639 
317 
686 
304 
791 
361 
656 
251 
&<<0 
379 
783 
278 
659 
263 
644 
252 


690 
284 


I  Made  at  same  plant. 
*  Made  at  same  plant. 


Brand  name  change<l  from  Inland  to  Lehigh  April,  1914. 
Brand  name  changed  from  Red  Diamond  to  Utah  June,  1910. 
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Jan.  /,  1904,  to  June  SO,  1916, 


[Average  of  accepted  cement.] 


Tsoaile  nteagth. 

SSdftTB. 

3  montha. 

ft  months. 

ly«T. 

Syeani, 

3  jwait. 

5  yeftrs. 

7JJf«W.. 

tOytafS. 

M 
1 

797 
4.'.2 
fiA7 
3.'3P 
7S3 

^1 

1| 

If 

n 

1 

M 

IS 

si 

H 

IS 

'i 

II 

£1 

It 

1 

ii 

ft5S 
42^ 

40 
40 
30 
30 
30 

770 
470 

4fl7 

m2 

40 
40 
30 
30 
30 

757 
45® 
fl70 
437 
757 

30 
30 
30 

732 
430 

m 
m 

759 

40 
40 
;» 
30 
20 

750 
430 
73fl 
413 
fWfi 

40 
40 
30 
30 
15 

750 
433 
692 
405 
R,52 

30 

;40 

15 

737 
450 
690 

5 

I 

6 
5 

039 

404 

ft»4 

4in 

712 

4Sft 
871 

30 
40 

44W 
M6 

30 
40 

4fi2 
M3 

m 

40 

405 

20 
30 

413 
775 

15 
30 

Am 

735 

15 
30 

400 
727 

5 
25 

436 
695 

5     7M 

713 

39fi 

40 

443 

4<] 

448 

40 

441 

30 

438 

30 

41& 

30 

427 

16 

437 

5 

409 

225 

223 

5Jfi2 

5,1152 

4,43fl 

7S7 
417 
795 
34S 

m 

343 
737 

430 
430 
345 

m 

120 

7IW 
450 
702 
342 
7f>l 
437 
723 

15 
IS 

•m 
2no 
ino 

100 
130 

S31 
4{Vft 
S22 
42.3 

7no 

42S 
723 

IS 

175 

7SR 
457 
832 
427 

fm 

407 
702 

10 
Irt 
70 
70 
S5 
R5 
116 

744 
435 
70S 
427 

m 

416 

5 

5 

55 

55 

m 

80 
105 

740 
433 

rm 

444 

41S 
694 

6 
5 
40 
40 
35 
35 
90 

754 
427 

S27 

60 

672 

30'    676 

4,4;iri 

4«3 

120 

451 

12C 

454 

120 

4ft5 

115 

451 

105 

433 

90 

42* 

m 

417 

SO     44M 

1,  im 

i.4ai 

3,447 

7B1 
434 

m 

35 
140 

7(*5 
454 

m 

25 
35 
130 

TS3 
437 
7W 

15 
15 

770 
410 
70* 

15 
15 

771 
351 
774 

120 

754 

110 

723 

55 

754 

15 

1^ 

3,4^7 

43  L 

140 

453 

130 

44fl 

m 

420 

125 

41:9 

130 

390 

lie 

401 

55 

409 

15 

422 

4m 

404 
M5 

4-Ll 

7SS 
433 
822 
402 
7:SSl 

25 
35 
35 
35 
35 

757 
459 
755 
441 
750 

35 

25 
35 
35 
30 

751 
44ft 
737 
447 
721 

25 
25 
35 
35 
30 

776 
4^ 

440 
707 

20 
20 
35 
3.5 
30 

7H1 
409 
740 
4.^ 

10 
10 
35 
35 
30 

713 
441 
704 
437 
715 

35 

35 

5 

706 
434 

655 

25 

7i4 
439 

_ 

431 
4.274 

341 
726 

35 

*i5 

414 
755 

30 
75 

431 
753 

30 
75 

414 

757 

30 
45 

40fi 
744 

30 
35 

410 
72S 

5 
5 

3M 

662 

4,374 
4,9fi7 

40J 

R5 
105 

4|K 
7ft5 

75 
105 

454 

7^ 

75 
100 

451 
7S0 

45 
65 

449 

787 

35 
50 

434 
767 

5 
40 

433 
759 

10 

778 

4,flfi7 
3  J 13 
2,113 
2,370 

4.^2 
73fl 

711 
411 

105 
7fl 
75 
86 

454 
734 
47S 
T23 

la's 

7(1 
70 
&5 

450 
725 
402 
751 

100 
05 
05 
00 

430 
703 
461 

7M 

65.     40f\ 

4.'il     70r2 
45:     4Ji5 
SO     771 

30 
SO 

4W 
tl51 
440 
744 

40 
10 
10 
4A 

37s 
647 
393 
709 

10 

415 

■. 

40 

095 

40 

AAt 

i,37( 

^ 

4« 

D5 

4« 

90 

4S1^ 

8C 

44f 

SO 

4H 

45 

m 

m 

m 

40     4€a 

S55 
6^S 

73t 
40a 

.    441 

25 
1        ^ 

730 
448 

766 

i     440 

35 

%^ 
2fi 
2.S 

773 

4se 

745 

43r 

25 
35 
20 
20 

764 
444 
752 

42a 

iSi     7Sfl 
15     439 
5     741 
5     372 

10 
10 

716 
435 

, 



1 

7L3 

'    7ofl 

50 

»     732 

4C 

73fl 

40 

770 

20 

(VW 

10 

654 

10 

608 

713 
13,1 

;    357 

fid 

16 

K    47fi 

4C 

4^ 

.     SSI 

40 
15 

521 
?!?4 

1        20     499 
!       151    8ai 

10 
15 

5Qfi 
739 

10 
15 

481 

7^ 

u\ 

,      819 

' 

133 

504 

15 

'  m 

If 

504 

16 

47Q 

:        IS 

;    457 

16 

445 

15 

450 

10 

'      431 

1 

1,242 

»7"! 

M 

J53C 

5^ 

SO? 

;       55 

765 

« 

755 

'    55 

744 

5C 

705 

15 

752 

10     707 

1,24!^ 

42< 

55 

434 

5^ 

42j 

:        56 

3s: 

5S 

367 

55 

373 

5C 

36H 

45 

377 

10     339 

3,«3*^ 

H03 

7€ 

1    .«ftO 

Tf 

SI? 

j      7n 

1         70 

799 

H 

7»1 

70 

751 

70 

745 

n5 

741 

ao;    748 

3,6.15 

'     375 

7? 

4at 

71 

4o; 

40! 

7t 

372 

7C 

Mf 

7C 

351 

(Vi 

35« 

aol    347 

*WE 

77,! 

«« 

1    7t*I 

fU 

7SE 

j       fiC 

771 

1        ^ 

74fl 

m 

76* 

6C 

73^ 

4( 

767 

5 

580 

D4.i 

'     357 

1        fifl 

433 

« 

1    m 

i      fio 

43C 

,        fl« 

,     414 

60 

430 

60 

413 

40 

407 

5 

4lt 

i5,m 

77fi 

l,S7fl 

75S 

i,54l 

774 

i.sss 

763 

L.IOC 

j     74S 

060 

731 

1     730 

714 

1    390 

727 

125 

993 

■  4S,S2j 

!«. 

j  l,fi7fl 

430 

1,54^ 

44S 

I  1.3§5 

43ti 

tplOC 

1 

|.. 

900 

1 

414 

1=, 

1  "* 

'1™ 

401 

135 

49a 

Non.— In  consldeiing  the  resiults  of  long-time  tests,  as  shown  above,  it  should  be  borne  in  mind  that 
while  the  results  for  the  difTerent  periods  are  approximately  comparable  they  are  not  directly  comparable, 
as  in  most  cases  there  is  a  differeoce  in  the  number  of  briquets  represented  by  the  results  for  various  periods 
on  the  different  brands,  owinf  to  the  fact  that  new  sets  are  b<ung  started  from  time  to  time,  the  results 
of  which  become  available  at  different  periods. 
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EvonrEEKure  data  fos  pbojects  ov  cokpletioit. 

Enffineering  data  for  projects  when  completed. 

RESERVOIBS. 


Projects. 


NftDM. 


ATM. 


Oapaclty. 


Spillways. 


Length, 


Eleva- 
tion 
aboYe 
stream 
bed. 


Oaimotty. 


Nor-      Ifaxt- 


Arizona:  Salt  River 

California:  Orland , 

Colorado:   Uncompaghre 

Valley.  ^^ 

Idaho: 

Boise 

Do 


Do 

Montana: 

Milk  River 

Do 

Do 

Do 

Do 

Sun  River 

Do 

Do 

Do 

Do 

Nebraska  -  W  y  0  m  i  n  g : 
North  Platte. 

Do 

Do 

Nevada:  Truckee<)arson. 

Do 

Do 

N«w  Mexico:  Carlsbad . . . 

Do 

Hondo 

New  Mexico-Texas:   Rio 
Grande. 

Oklahoma:  Lawton 

Oregon:  UmatiUa 

Oregon-California:     Kla- 
math. 

Do 

South  Dakota:  BeUe 
Fourehe. 

Do 

Utah:  Strawberry  Valley. 
Washington: 

Okanogan 

Do 

Yakima 

Do 

Do 

Do 


Do 

Do 

Wyoming:  Shoshone. 
Do 


nmAH  noncta  (see 
note). 


Do. 
Do... 
nathaad. 
Do... 
Do... 


Roosevelt 

East  Park... 
Taylor  Park. 


Doer  Flat 

Arrowrock.... 
LakeWalcott. 
Jackson  Lake.. 


St  Mary  Lakes 

Sherburne  Lakes. . . . 

Nelson  Reservoir 

Point  of  Rocks 

Beaver  Creek 

Willow  Creek 

Sun  River  Storage. . 
Pishkun  Reservoir. . 

Muddy  Creek 

Benton  Lake 

Pathfinder 


Lake  Alice 

LakeMinatare... 

LakeTahoe 

Alkali  Flat , 

Lahontan 

Avalon 

McMillan 

Hondo 

Elephant  Butte. 


Lake  Lawtonka. . 


Cold  Springs 

Upper  Klamath  Lake 


Clear  Lake 

BeUeFourcbe.. 


NfaMMUe 

Strawberry  Valley. 

Salmon  Lake 


Conconully 

Bumping  Lake , 

LakeClealum 

LakeKachess 

Tieton  (McAllister 
Meadows). 

Lake  Keechelus 

Clear  Creek 

Shoshone* 

Ralston 


Two  Medicine  Lake.. 

SpringLake 

Four  Horns 

Big  Draw 

Dog  Lake 

Dry  Fork 


Aeret. 

16,832 
1,850 
2,260 


9,835 
2,860 
11,350 
25,530 

6,910 
2,000 
6,020 
180 
5,800 
2,096 
3,540 
1,542 
1,828 
9,300 
22,700 

900 

2,240 

125,000 

8,500 

12,000 

970 

7,860 

1,910 

40,080 

1,080 

1,500 

60,000 

25,000 
8,010 

150 
8,370 

200 
460 
1,350 
4,680 
4,800 
1,800 

2,660 
126 

6,600 
200 


854 

1,400 

1,867 

901 

160 

260 


Acre^eet, 

1,367,300 

51,000 

106,000 


177,640 

250,000 

'150,000 

789,000 

124,000 
78,000 

132,000 

830 

60,000 

86,000 

269,000 
46,700 
33,000 

144,000 
1^070,000 

11,400 

67,025 

750,000 

88,000 

290,000 

6,200 

51,500 

40,000 

2,638,860 

12,000 
50,000 
264,000 

462,000 
203,770 

2,600 
250,000 

2,600 
13,000 
34,000 
SOl,000 
210,000 
186,000 

152,000 
1,700 

466,600 
2,100 


16,000 
29,000 
60,640 
9,330 

2,000 


Feet. 
400 
415 
(») 


None. 

402 
2,885 

100 


Fea. 
225 
88 
(») 


aec.^. 


aee.-^. 


8,000 


247 
42 
41 


20 

70 

«86 

8 

89 

100 

321 

Under  control. 

I  80 

Under  control. 
184 


500 

200 


15,000 
40,000 
7,500 

aSOO 
•20O 


•0 

•  100 

725 

14,000 


100 
100 
85 

% 

1,026 

1,500 

None. 

275 

257 

330 

None. 

357 
814 

20 
68 

None. 
180 
235 
420 
250 
350 

300 
210 
300 


18 
55 
6 

21 
23.7-24.5 


284 

46,066' 

2,600 
2,000 


86,000 
17,000 


193 


8,000 

3,200 
6,000 


24 
100 


10,000 
2,000 


55 
36 

112 
53 
183 


85 
233 


4,500 


2? 

67 
25 
«S0 
26 


•250 
•0 
•0 
200 


600 


I  Undetermined. 

■53,500  acre-foet  only  available;  above  fixed  ereat  of  spUlway. 

•  Avirace  flow  of  stream  on  which  reservoir  is  located. 

•  No  spfflways;  drainage  limited;  elevation  is  that  of  water  surfsea. 

•  OapMity  to  top  of  flxMl  orest,  46^,000  aore^eet;  flaahboards,  2  ftoet;  Inorsaaed 


12.000 
0) 


40,000 
60,000 
13,000 

20,000 
8,000 


700 
5,000 


32,000 


10,000 

4,600 
0,000 


30,0 
2,0 


^U 


10,000 
6,000 

18,000 
7,200 

19,000 

10,000 


•1,000 


1,600 


Digitized  by  VjOOQIC 


MsoxsraaaxQ  iuta.  tob  fboxbots  oix  ookplbhon. 


651 


Bngineering  daUf^r  projeeU  when  comj>2e(Mf— Omtmaed. 
BBSBBTOXBa-CoatiBiud. 


NflUM. 

Area. 

Capacity. 

SpfUways. 

Prajeeta. 

Lenstb. 

above 

stream 

bed. 

Capacity. 

Nor- 
maL 

Maxi. 

INDIAH  PB0J10T8  (SM 

Doto)— oontinuiad. 
FlathMd 

FlathMdiAico 

Horte 

Aerm, 

107,000 

73 

400 

676 

8,000 

800 

100 

220 

800 

1,630 

2,100 

70 

800 

70 

300 

750 

3,700 

350 

300 

Aer^eet. 

1,800,000 

260 

6,800 
9000 
9;  485 
2,000 

10,600 
8,300 

15,100 

29,600 
1,700 

25  000 

937 

3,000 

9,400 

50,000 
4,560 
5,300 

1,000 
40 
50 

•*'i66' 
*  '266' 

100 
60* 

Feet. 

180 

17 

120 

123 

13 

82 

140 

51 

74 

130 

136 

180 

52 

125 

8ee.-n. 

100,000 
140 
400 

?!S;U« 

Do 

300 

Do 

Habbart 

1,200 

Do 

Kiokiiighorae 

Lowor  Crow  CiMk. . .. 
MeCoonoll 

Do 

Do 

600 

1,500 

Do 

Do 

McDonald  Lako 

Mission 

3,000 
i;200 

6,000 
8,000 

Do 

Do 

NinoPlpo 

Do 

Pablo. .1 

Do 

Poison 

Do 

8t.MaryBLaka 

400 

1,200 

Do 

Fort  Peck 

Little  Porcuplna 

Big  Porcupine 

Poplar  Rivtr 

Do 

^1 

Do 

Do 

Wolf  Creak 

Do 

Smoke  Creek. 

Total 

686,529 

13,806,827 

NOTK.— The  Indian  protjects  are  separately  classifled,  because  tbey  are  not  constructed  under  the  terms 
of  the  reclamation  law,  but  in  each  case  are  authorised  by  specified  statute  in  connection  with  the  appro- 
priation for  the  Indian  Oflloe. 

STORAGE  DAMS. 


Proslects. 


Name. 


Type. 


Maxi- 
height. 


Crest 
length. 


Volume. 


Aiisona:  SaltRlyer. 

Oalifoniia:  Orland.. 
Colorado:  Uncom- 

Boise 

Do 

Do 

I>o 


Roosevelt '... 

East  Parks.. 
Taylor  Park. 


Rubble  masonry  arph,  grav- 
ity. 

Concrete  arch .  gravity 

Undetermined 


Mbiidoka. 

Do , 

Montana: 

Milk  River 

Do , 

Do 

Do 

Do 

Son  River 

Do 

Do 

Do 

Do 

Nebraska-Wyoming: 
North  Platte. 

Do 

Do 

Do 

Do 


Upper  Deer  Flat... 
Lower  Deer  Flat  *.. 
Deer  Flat  Forest... 
Airowrook ' 


Mhiidokas 

Jackson  Lake  •. 


St.  Mary  Lakes.... 
Sherburne  Lakes » . . 
Nelson  Reservoir  *. 
Point  of  Rocks'... 

Beaver  Creek 

WUlow  Greeks 

Sun  River  Storage. 

Plshkun ./... 

Muddy  Creek 

Benton  Laka. 

Pathfinder* 


Earth  fin 

....do 

....do 

Rubble  concrete  arch,  grav- 

Rockflll,  concrete  core 

Massive  concrete  gate  sec- 
tion and  earth  fill. 

Earth  embankment 

....do 

....do 

.....do 

do 

Earth  fill. 


Masonry.. 
Earth  fOl. 


Pathfinder  Dike'. 

Dam  No.  1' 

DamNo.l|* 

Mbiatare* 


Earth  1 

....do 

....do 

Broken  range  masonry  arch. 


Earth  fin. 
,.,..do.... 
....do-... 


Feet. 
280 

139 

(«) 


70 

40 

16 

349 

86 
67 

30 

78 

39 

12.5 

49 
110 
329 

48 

90 

40 
218 

40 
30 
23 

65 


Feet. 
1,125 

250 

(0 


OuMcfie, 
342,325 

12,200 


4,000 

1,190,275 

7,200 

1,207,606 

950 

22,500 

1,100 

585,130 

937 

242,500 

6^000 

341,260 

2,000 

135,000 

2,000 

215,000 

20,730 

1,016,000 

2,680 

31,000 

8  000 

500,000 

1,045 

452,000 

089 

206,060 

8,600 

444,000 

800 

440,000 

240 

12,000 

432 

60,210 

1,660 

I'^'SS 

3,100 

240,000 

2,550 

119,000 

8700 

570,000 

water  surftea. 


1  No  spillways;  drainage  Umited;  elevation  is  that  of 
a  Undetermmed. 

•  Completed. 

•  Not  designed. 

•  Under  oon^tmotian. 

•  Completed  to  heigfat  of  11  feet,  with  itotage  of  3S/)00  aore^sat 

•  CoMpJeteil  to  hsigfat  of  70  feet. 
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SngiTieering  data  for  projects  when  oompZ^totf— Continued. 
STORAGE  DAMS-Continued. 


Pn^eeti. 


Name. 


Type. 


ICazl- 
mam 
hei^t. 


Orast 
length. 


Volmiie. 


Nevada:     Trackee- 
Canon. 

Do 

Do 


NewMexioo: 
CarlslMwl. 


Do 

Hondo 

Ne«r  Itadoo-Tezas: 
Rio  Grande. 

Do 

Oklahoma:  Lawton. 
Onffon:  Umatilla. . , 
i-Califomla: 


Soath  Dakota:  BeUe 
Fourdie. 

Do 

Utah:  Strawberry 
Valley. 
Do 


Washington: 

Okanogan 

Do 

Yakima 

Do 

Do 

Do 

Do 

Do 

Wyoming:  Shoshone. 


IMDIAN  FBOJICTS  (see 

note,  page  651). 

Mcntana: 

Blackfeet 

Do 

Do 

Flathead 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Fort  Peck.... 

Do 

Do 

Do 

Do 


Total., 


LakeTahoe^.. 


Alkali  Flat.. 
Lahontan^. 


Avaloni. 


McMUlani 

Hondo ^ 

Elephant  Butte  V 


Elephant  Butte  Dike  ^ 

Medlohie  Bluff « 

Cold  Springs  1 


Clear! 

Belle  Fourchei. 


NfaielClle 

Indian  Creek  Dike  1.. 

Strawberry  Dam  i 


Salmon  Lake  1 

Conconullyi 

Bumping  Lake  ^ . . 

LakeClealum 

Lake  Kachess  ^. . . 

Tteton 

LakeKeechelus*.. 

Clear  Creek» 

Shoshone^ 

Ralstoni 


Two  Medicine  1 

Spring  Lake 

Four  Horns' 

Big  Draw 

Dog  Lake 

Dry  Fork 

Newell 

Horte* 

Hubbart 

Klckixighorse 

LlttleBItter  Root.. 
Lower  Crow  Creek . 

McConnell 

McDonald  Lake 

Mission 

Ninepipe" 

Pablo  <. 

Poison 

St.  Marys  Lake 

Twin 

Little  Porcupine ». . 

Big  Porcupine 

Poplar  River 

Wolf  Creek 

Smoke  Creek 


Concrete  slutoeway  regu- 
lator. 

Not  designed 

Earth  and  gravel  fill  with 
concrete  spillways. 

Earth  and  rock  fill,  concrete 

core. 

Earth  and  rock  fill 

6-earth  embankments 

Rubble    concrete,  gravity, 

straidit  structure. 

Earth  ml 

Rubble  masonry 

Earth  mi 

RockflU 


Earth  fill. 


FeeL 
14 


Feet, 
109 


OtMew^. 


.do. 


Earth  mi,reinforoed  concrete 

Earth  fill,  reinforced  con- 
crete corewall. 


Concrete  headworks. . . 
Hydraulic  earth  mi. , . 

Earth  mi 

Earth  and  gravel  mi. . 

do 

Earth  and  rock  fill 

Earth  and  gravel  mi. . 
Single  concrete  arch. . . 
Rubble  concrete  arch . 
Earth  fill 


IM 


55 

35 
318 

42 
55 


115 


28 
37 


72 


Earth  embankment. . . 

do 

do 

Earth , 

Loose  rock  and  earth. . 

Earth 

Concrete 

Earth  mi 

Loose  rock  and  earth. . 

Earth 

do 

do 

do 

Loose  rock  and  earth. . 

do 

Earth 

do 

do 

Loose  rock  and  earth. . 

Earth 

Earth  fill 

do 

do 

do 

do 


64 
46 

126 
63 

194 
70 
63 

328 
50 


36 
50 
62 
35 
35 
33 

170 
16 

118 
31 
10 
92 
45 
57 
80 
38 
46 
85 
58 
30 
17 
30 
51 
36 
48 


1,400 


1,380 

3,070 
17,371 
« 1,674 

1,900 
357 

8,800 
790 

6,300 

1,400 
1,311 


770,0 


168,773 

150,744 

639,983 

>606,a00 

164,060 

9,500 

789,500 

56,000 

1,600,000 

60,800 
101,107 

106,415 


1,000 

8,425 

700 

1,400 

1,000 

6,500 

310 

30O 

150 


900 

1,500 

2,225 

3,600 

2,250 

1,860 

850 

930 

450 

8,700 

300 

860 

1,130 

1,600 

2,500 

2,180 

14,000 

1,100 

3,300 

1,600 

4,300 

1,500 

5,300 


336,000 

247,700 

463,000 

193,300 

1,040,000 

639,000 

3,516 

78,578 

24,740 


38,000 

75,000 

149,000 

137,000 

67,000 

130,000 

100,000 

3,800 

302,000 

181,000 

4,000 

330,009 

71,000 

314,000 

346,000 

162,000 

1,028,000 

170,000 

140,000 

46,000 

43,400 

118,000 

960,000 

85,300 

76,000 


21,832,095 


1  Completed. 

>  Including  spillway. 


TiminHtn|r  mfliway,  611,000  cubic  yards. 
«  Built  by  city  of  Lawton,  Okla.  May  t 
•  Lake  Kachen  Dam  98  per  cent  completed  June  30, 1916. 


r  of  Jbawton,  Okia.    May  be  raised  20  feet  by  Reclamation  Service. 


•  Lake  Keeohelns  Dam  S&.3  per  oent  completed  June  30, 1016. 
V  Firtt  development,  16,000;  completed  for  4,000  acre-feet. 

•  First  development,  64,191;  completed  for  5,000  aore-feet. 

•  First  devel<qmient,  158,750;  completed  for  bfiflO  acre-feet  when  paved;  now  paved  for  3,000  acre-liBet. 
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Engineering  data/cr  projects  when  completed— ^kmtinued. 

DIVBRfllON  DAMS. 


Projects. 

Name. 

Type. 

Mazi- 
mum 
hei^t. 

iss^' 

Voimna. 

Arlrona:  Salt  River 

Do 

Granite  Reef  1 

Power  Canal  * 

do 

JPVet. 
38 
12} 
10 
40 

30 

8 

44 

34 
151 
6.8 

Feet, 

1,000 

400 

600 

4.780 

900 

300 
154 

546 

387 

144 

OMcfdt. 

40,000 

4,800 

Do 

Arizona^^fomla:  Yuma 

Joint  Headi 

Latnma^          ..  .  . 

Concrete  weir 

Indian  weir,  oonorate  and 

rock  flU.« 
Concrete   on   piling,   with 

rock  nil. 
Concrete  weir,  with  ramov- 

abie  timber  crest. 
Concrete  arcdi 

1,740 
441,733 

California:  Orland 

Do 

South  Canal  > 

North  Side  > 

3,886 
370 

Do 

East  Park  Feed 
Canal.i 

Diversion! 

1,777 

Colorado: 

Grand  Valley 

Unoompabgre  Valley 

Do 

Masonry  ogee  weir  with  roll- 
er crest  10  to  15  feet  high. 

Crib  on  rock  fill  and  mova- 
able  flashboards. 

Movable  flashboard  weir .... 

Pile  and  timber  weir 

36,683 

3.300 

Montrose  and  Deltai. 

Loutsenhizer  1 

Selic* 

Do 

Do 

Movable  flashboard  weir .... 

Pile  foundation  with  deck 

and  needle  flashboards. 

Movable  flashboard  weir 

Rock  basket  and  brush  dam. 

Rubble  concrete  weir 

Combined    diversion    and 
storage  dam.  (See  Storage.) 

Earth  and  timber  crib 

Concrete 

0 
(•) 

Do 

Do 

East  Canal  * 

Do 

Oamet^ 

Idaho: 

Boise 

Boise  River* 

Minidoka* 

45 

«246 

31,750 

Minidoka 

Montana: 

Milk  River 

Swift  Current » 

St.  Mary* 

13 
0.6 
30 
25 
34 
132 
12 

12 
29 

22 
31 

3,800 
198 
350 
319 

1.500 
212 
100 

700 
300 

171 
240 

86,700 

Do 

480 

Do 

Chinook 

Reinforced  concrete 

Timber  crib,  rock  flUed 

Reinforced  concrete 

3.400 

Do 

Dod'*on  * 

12,000 

Do 

Vandalla* 

11,000 

Sun  River 

Sun  River  * 

Concrete  masonry 

6,200 

Do 

Deep  Creek 

Reinforced  concrete 

500 

Montana-North  Dakota: 
Lower  Yellowstone 

Nebrask^W  y  o  m  1  n  g: 
North  Platte. 

Nevada:  Truckee-Carson. 
Do 

Lower  Yellowstone  * 
Whalen* 

Rock-fllle:!,  timber  weir 

Concrete  weir 

14,500 
80,740 

Truckee  River* 

Carson  River* 

Avalon* 

16  concrete  sluicewajrs 

23  concrete  sluiceways 

Combined  storat^e  and  diver- 
sion.   (SeeStorace.) 
Earth  fill 

3.323 
2,707 

New  Mexico: 

Carlsbad 

Hondo...., 

Hondo  River* 

Leasburg  * 

30 
9 

16.7 
4.7 

100 
600 

303 
320 

3,700 

New  Mexioo-Texas:  Rio 

Rubble  concrete  weir 

do.« 

Rubble  masonry 

2,318 

Grande. 
Do 

Mesllla' 

Mexican' 

2,876 

Do 

Do 

Palomas 

Not  designed 

Do .      ... 

Percha 

do     

Oklahoma:  Lawton 

Medicine  Bluff 

Feed  Canal  (Echo)*. 
Three-MUe  lalls*... 
Lost  River* 

Concrete  weir 

15 

^ 

40 

33 

16 
IT 

6 
6 

13 

18 

350 
400 
800 
290 

400 

70 
1,300 

500 
100 

150 

50 
500 

no 

<00 

400 

Ore«on:  Umatilla 

Concrete  weir  arch 

296 

Concrete  multiple  arch 

Hollow  reinforced  concrete. . 

Concrete  weir 

4,160 

Oregon-California: 

5,550 

Klamath. 
South  Dakota:  Belle 

Diversion* 

12, 149 

Fourche. 
Utah:  Strawberry  VaUey 
Do 

Spanish  Fork* 

do 

1,262 

Indian  Creek 

Crossim!.* 
Horse*  reek  Crossing* 
Divertini!    dam    at 

Strawberry  Dam.  * 
Diverting    dam    at 

rating  Bume.* 

Salmon  Creek* 

Sunnyside  * 

Earth 

15,183 

Do 

do 

7,378 

Do 

do 

1,146 

Do 

do 

1,222 

Washington: 

Okanogan ...... ^ 

Concret**  weir 

132 

Yalclmii      

Concrete  o^ee  weir 

Concrete  and  rock-filled  crib. 
Rebiforced-concrete  weii' 

2,291 

Do 

Tieton  * 

334 

Wyoming:  Shoshone 

Corbett* 

4,961 

*  Completed. 

«  Area  formed  by  Laguna  diversion  dam,  6,400  acres. 

■  Two  weirs,  one  6  feet  by  72  feet,  the  other  6  feet  10  inches  by  72  feet. 

*  I..ength,  including  logway. 

*  ( ompleted.  except  for  installation  of  movable  crest. 

*  With  6  foot  3  Inch  and  4  foot  6  Inch  tainter  gates, 
f  (constructed  by  Mexican  authorities  and  used  joliitly. 


Digitized  by  VjOOQIC 


654      FIFTEENTH  ANNUAL  BEPOBT  OF  BEOLAMATION  8EBTI0B. 


Engineering  iota  for  projecU  when  oompZetet^-Ooiitinaed. 
DIVERSION  DAICS-Cmtiiuied. 


Frojwts. 

Nmm. 

Typt. 

Mazi. 

muni 
height. 

"^^ 

Vohime. 

nrDUK  PROJECTS 

(SM  Bote  page  661). 

liontaiia: 

Blackfeet 

TwoModioiiitt 

BlacktftUi 

Badger  Biroh  nd 
Cut  Bank. 

Jocko  River 

Little  Bitter  Root... 
Mud  Creek  1 

BntthtfidMA: 

Concnte 

FluL 

4 
14 

Vteu 

166 
64 

176 

Do     

290 

Do 

NSSySdiii^:...:..:.::: 

Flftthead 

LoK  orlb.  itwk  filled  *........ 

Do 

do 

Do 

Concrete 

.....do...... .«••••■••• 

Log  crib,  rook  filled 

12 
18 
7 

18 
82 

lii 

116 

Do 

Crow  Creek* 

Poet    Q[«ek-Klok- 

inghorae.1 
Post   Creek-Pablo 

Feeder. 

Mission  Creek  1 

Dry  Creek 

830 

Do 

1,600 

Do 

Do 

LoguMtm 

8 

80 

Do 

Log  crib,  rock  filMl  *. 

Do 

Flnley  Creek 

....1do..I 

Do 

Aeency  Creek 

do 

Do 

B&  Knife  Creek i... 

Valley  Creek 

Other  small  creeks.. 
Little  Porcupine  1... 
Poplar  Riveri 

Concrete 

6 

6 

25 

Do 

Log  cribbed,  rook  filled  * 

Do 

do 

Fort  Peck 

Concrete  weir  on  timber  crib . 
do 

4 
4 
6 

150 
300 
160 

250 

Do 

180 

Do 

Big  Porcupine* 

do 

185 

Total 

838,783 

CANALS. 


Mileage,  with  oapaolty  in  second-feet. 

Projecti. 

Nam*. 

Mazl. 

mum 

Length. 

Over 
800. 

30O-80O. 

60-800. 

Leas 

than 

60. 

TotaL 

Arizona:  Salt  River 

Power  >..•...••••••. 

3,000 

1,000 

1,700 

^620 

880 

250 

80 

225 

1,425 

1,300 

'l20 

450 

125 

300 

350 

326 

60 

2,600 

916 

780 

1,600 

1,000 

116 

600 
60 
860 
900 
200 

18 
22 
2 

28 

4.6 
9.1 

62 
12 
22 
32 
16 
20 
12 
U 
10 

84 
66 

87 

8 
13 

4 

32 
12 
29 
44 
29 

82 

17 

71 
17 

78 

110 

7 
8 

28 

21 
1 

14 
87 
8 
17 
13 
10 
8 

166 

96 
2 

10 

666 

208 

"82  " 
75 

232 
60 
27 
80 
22 
70 
60 
60 
4 

788 

479 
2 

198 

Do 

Arizona  *......•••••. 

Do 

South* 

747 

Do 

Consolidated  i. 

Main* 

ArixonarCaL:  Yuma 

Do 

West  Main 

404 

Do 

Eastliain 

East  Park  Feed  1.... 

North  Main* 

South  Main* 

Main* 

California:  Orland 

7 

Do 

40 

Do 

98 

Colorado: 

Grand  VaUey 

Unoompahgre 

Do 

6 
12 

30 

297 

South* 

83 

West* 

41 

Do 

Montrose  and  Delta  * 

Loutsenhizer  * 

Selig* 



16 

183 

Do 

80 

Do 

4 
6 
4 

91 

Do 

Ironstone '  • 

68 

Do 

Bast* 

64 

Do 

Garnet* 

12 

Idaho: 

Boise 

M^  South* 

Mora* 

Deer  Flat.Low  Line* 
North  Side* 

40 

67 
80 

Do 

1,050 

Do 

Mfri^AV^ 

Do 

South  Side*. 

629 

Kansas:  Garden  City. . . . 
Montana: 

Huntley. ........... 

Main* 

4 

Main* 

Pumping  High  Line. 

...... 

44 

10 

Do 

227 

MilkTWver 

29 

Do 

Dodson  South' \ 

Dodson  North* 

66 
23 

130 
37 

940 

Do 

88 

•  Not  ytt  designed. 


•Under  oonstnwtlflii. 
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EnginuTvng  data  for  projecU  when  oampleted—C<mihm&d. 
CANAL8-Contlim«d. 


Prinolpaleanab. 

lineage,  with  ctkjmcSty  in  second-feet. 

ProjMtiB 

Name. 

Kazi. 

Length. 

Over 
800. 

80(^^00. 

60-800. 

Less 
than 
60. 

Total 

i?r 

Hontana^-Contixmed. 
Mnk  River 

Vandalia  South  1.... 
Nelson      Reservoir 

North.i 
Nelson      Reservoir 

8oath.i 
fliinook 

250 

260 

350 

175 

2,500 

1,000 

Anie$. 
48 
45 

27 

80 
12 
12 

84 

44 

40 

26 

60 
18 

41 
80 

60 

90 
103 

85 

Do 

70 

Do 

86 

Do 

SO 

170 

SonRlvtr 

PortShaw* 

Pishkun   Reservoir 

Sun  River  Slope*... 
Other  units 

131 

Do 

13 
34 

13 

Do 

It 
8 
40 

20 

43 

63 

18 
3 

47.4 

74 
64 
19 

93 

44 

80 

13 
3 

78.5 

6 

3 

10 

63 

43 

106 

386 
210 
190 

647 

•600 

511 

120 
46 

•71 

80 
67 

90 

260 
460 

404 

Do 

273 

]f<mtaxia-North  Dakota: 

If  ftin  *           

830 

1,400 

1,430 
1,500 
1,500 
1,210 
1  210 
'440 
400 
400 

450 
•2,900 

485 
450 
403 
240 

go 

70 
220 
100 
350 

60 

00 
60 
300 
875 
140 
1,400 

635 
260 

260 
206 
206 
100 
1,600 

700 
300 

500 
126 
750 
300 
30 
56 

66 
96 

8 

14.5 
18.7 
7 

13.4 
0 

«8 
1.6 

10.8 
3L4 
14.4 
10.3 
3.7 
2.2 
3.2 
12 
30 
6 

3 

8 
26 
26.7 

8 

9 

1 
8 

4.5 
13.2 
12 

0 

6i 

45 
40 

3.3 
4 
3 

17.5 
3.2 
6.1 

90 
63 

42 

258 

Lower  Yellowstone. 
Nebraska-Wyoming 
North  Platte. 
Do 

Interstate" 

840 

Ft  Laramie 

748 

Nevada:  Tnickee-Carean 

Truckee* 

Do 

"V"  Line> 

Do 

'*L"Line« 

Do 

«*S"Line«- 

606 

Do 

"D"Line« 

Do 

"AA"LIne«. 

««T"T'ine«a.  ...... 

Do 

New  Mexico: 

Carlsbad 

Ifffttna 

146 

Hondo 

Mfttn  Tn^t « 

60 

New  Mexioo-Texaa: 
Rio  Grande 

Leasburg* 

Do 

Frankltii*. 

Do 

West  Side* 

Do 

EastSide« 

Do 

Picacho  Branch ' 

Chamberfaio  Feed  «.. 
San  ElirArlo  Feeder  > 
Pnlnninfl 

152.9 

Do 

Do 

Do 

Do 

Arrey 

North  Dakota:    North 

Bufurd  Trenton*... 
Wnilston*. 

46 

Dakota  Pumping. 
Do 

60 

Oklahoma:  Lawton 

Main    

10 

Orem:  Umatilla 

Feed* 

0 

7 

33 

0 

66 

8.8 

WestextendoD  main 
Mftxwell 

176 

Do 

Oregon-Oallfomla:  Kla- 

^^*n*. .   . 

math. 
Do 

Keno* 

Do 

Lost  River  Diversion 

Channel. 
East  Branch *-.:.... 

South  Branch* 

Adams* 

Griffith  Lateral*.... 
Inlet* 

Do 

810 

Do 

Do 

Do 

South  Dakota:     Belle 

Fourche. 
Do 

North  Side.*. 

South  Side* 

Power* 

037 

Do 

Utah: 

Strawberry  VaUey.. 
Do 

8.8 

Trail  Hollow  *. 

Indian  Cred:* 

High  Line* 

4 

4 

Do 

3 

2 

Do::::::;;;;:;:: 

17.5 

6 

17.6 

Do 

LatenUi 

2.3 

Do 

Lateral  201 

...... 

LI 

6.1 

>  Under  oonstniotion. 

•  Completed. 
•Estimated. 

4  ifain  and  Southern  canals,  81  miles. 

•  SidehJll  canal,  built  to  be  utilized  as  wasteway;  length.  8,276  feet 

•  Old  oanal  purchased  by  U.  S.  Reclamation  Service  and  partly  reoonstrooted. 
T  23  mfles  constructed. 

•  Estimated  lateral  system  not  yet  planned,  so  mileage  cannot  be  aoooiately  determined* 
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Bhiginemng  data  for  projects  when  completed — Continued. 
CANALS— Continued. 


Mileage,  with  capacity  in  seoond-feet. 

Projects. 

Name. 

Maxi- 
mum 
capac- 
ity. 

Length. 

Over 
800. 

300-800. 

50-300. 

Less 
than 
50. 

Total. 

Utah— Continued. 

Strawberry  VaUey.. 
I)o       

Lateral  301 

10 
60 
150 
55 
12 

110 
1,200 
160 
100 
110 

ao 

300 
1,000 

350 
370 
45 
250 
300 
165 
300 
300 
400 
250 
400 
300 
250 

MiUt. 

8.5 

. 

3.5 

5 

&5 

LateralSls 

Do 

Lateral  321 

2.9 

2.2 

11.1 

3L4 

2 
60 
13 
13 
14 
16 
12 
18 

25 
30 

6 
30 
20 
12 
11 
44 

4 

2 
17 
20 

1 

0.8 
2.2 
L3 

2.1 

'     "9.*8" 
81.4 

66 

842 
42 
29 
44 

13 
291 
710 

600 

800 

13 
22 
48 
25 
60 

2.9 

Do    

Lateral  33 

2.2 

Do 

Lateral  34« 

Miscellaneoiia  latei^ 
als  and  sublaterals . 

Main* 

11.1 

Do 

>81.4 

Washington: 

Olmnogan.  ..,,,r--- 

10 
15 
10 

1 
8 
9 

32 
100 

144 

82 
1 

n 

18 

7 

30 

76 

Takima 

Snipes  Mountain.... 
Rocky  Ford     

31 

19 

407 

Do 

52 

Do       

30 

Do 

Mabton 

52 

Do 

Benton  Extension... 
Tieton* 

22 

Do 

"ii" 



12 
44 

55 
14 

335 

INDIAN  PEOJECTS  (868 

note,  page  651.). 

Montana: 

Blackfeet 

Garland  * 

866 

Two  Medicine 

Fisher 

Do 

Do 

Birch 

Do 

Cutbank  North 

Cutbank  South 

Four  Horns  Supply. 
St.  Mar\'s  Feeder.... 

Pablo  Feeder 

Kickinghorse  Feeder* 
Ninepipe  Feeder.... 
Pablo  Lateral  A  «... 
Camas  A 

7TO 

Do 

Do 

Flathead 

Do 

Do 

896 

Do 

Do 

Do 

Fort  Peck    

Little  Porcupine  *. . . 
Poplar  River  B  <.  . . 
Poplar  River  C<.... 

BiR  PorouDine* 

Missouri  Gravity.... 

14 

Do 

100  1/      29 
100            7 
6^5         100 

r 

33 

Do 

{ 

66 

Do 

32 

Do 

10 

100 

Total 

502 

793.7 

?,0?4.9 

10,167.5 

1 

13,548.1 

» Und«r  construction. 

s  To  be  built  in  Tiscal  year  1917. 

•Includes  10  miles  of  sublaterals  to  be  buflt  ;n  fiscal  vear  1917. 

« Completed. 

TUNNELS. 


Projects. 

Name. 

Length. 

Capacity. 

Arizona:  Salt  River.    (AU  Salt  River 
tunnels  built.) 

Power  Canal :» 

Intake 

Feet. 
1,695 
122 

428 
129 
271 
151 
999 
1,027 
152 
761 
214 
872 
206 
342 
553 
320 

Seeond'feet, 

Lee 

Wehri  cut  off- 
No.  1 

No.  2 

No.3 

Wehri 

Pinto 

Chilton 

Robinson 

Grav 

Moflet 

Grapevine 

No.6 

No.  7 

No.  8 

No.  9 

I  Completed. 
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Projects. 


Length.       Capacity. 


Arisona:  Salt  River.    (AU  Salt  River 
tunnels  built.)— Contmaed. 


ArisQii»€aIifomia:  Yuma.. 
Colorado: 

Grand  Valley 


Uncompahgre., 


Idaho:  Boise., 

Montana: 
Huntley.. 


Sun  River.. 


NtbrMka-Wyoming:  North  Platte. 


Nevada:  Tmckee-Carson. . 


New  Mexico:  Carlsbad. 


Oregon:  Umatilla 

OregoQ-Califomia:  Klamath... 
South  Dakota:  Belle  Fourche. 
Utah:  Strawberry  VaUey 


Power  Canal— Continued. 

No.  10 

No.ll 

No.  12 

No.  13 

Roosevelt:! 

Sluicing 

Outlet 

Penstock 

Colorado  River  siphon K... 


Main  Canal: 

No.ll 

No.21 

No.31 

Gunnison  1 

South  Canal:  1 

No.l 

No.2 

No.3 

No.4 

No.6 

West  Canal  1 

West  Canal  Extension  i... 
Lower  Selig  Extension:  i 

No.l 

No.2 

No.3 

No.4. 


Penitentiary , 

Arrowrock  Logway ' 


Main  Canal: 

No.li 

No.2» 

No.31 

Willow  Creeki 

Sun  River  Storage 

Pishkum  Canal: 

No.ll 

No.21 

No.31 

Sun  River  Diversion  Timnel  i . 

Muddy  Creek  Reservoir 

Pathfinder:  i 

North* 

Southi 

Drainage  1 

Auxiliary! 

Crosscut! 

Fort  Laramie: 

No.l 

No.2 

No.3 

Truckee  Canal:  K 

No.ll 

No.21 

No.31 

Oilpin  Spillway  1 

Spillway: 

No.  11 

No.21 

Spillway  from  Feed  Canal  i 

Main  Canal  i .^ 

South  Canal  i 

Strawberry  i 

Strawberry  Dam  Sluicing  i . . . . 
Power  Canal: 

No.ll 

No.21 

Highline  No.  1 1 


Conoonully  outlet  i . 
Steeple,  No.  1 1 


Feet. 

489 

625 

70 

110 

480 
167 
620 


Second-Jeet. 


t 


I; 

30, 


723 

655 
292 
645 

482 

395 
,000  I 

400  , 

390  , 
,750  ' 

800  ' 

IfiO  I 
360 
100  I 
310  ' 
322  I 
159 


1,400 


1,425 

1,425 

670 

1,300 

1,300 
1,300 
1,300 
1,300 
1,300 
100 
30 

140 
140 
100 
100 
10 


724 

400 

1,545 

400 

385 

400 

584 

725 

200 

3,500 

695 

2,800 

1,022 

2,600 

2,277 

2,500 

87 

400 

700 

284 

480 

6,000 

360 

6,400 

155 

') 

209 
55 

t-i 

2,700 

1,430 

2,150 

1,430 

3,700 

360 

901 

309 

1,515 

116 

97 

8,000 

103 

8,000 

34 

450 

3,300 

1,200 

1,306 

350 

19,897 

600 

632 

600 

800 

500 

705 

600 

227 

300 

395 

900 

56 

350 

Washington: 

Okanogan 

Yakima,  Tieton.. 

>  Completed. 

>  Not  intended  to  carry  water,  but  for  the  purpose  of  running  logs  which  are  carried  over  the  dam  and 
brought  down  through  a  cableway  chute  which  ends  in  this  tunnel. 

«  Not  designed  fore 


61309"— 16 12 
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I>ng%neenng  dxitafoT  project  when  completed — Continued. 
TUNNELS— Continued. 


Projects. 

Name. 

Length. 

Capacity. 

Steeple,  No.  2 » 

Fed. 
48 
3,120 
1,200 
2,729 
8,811 

498 
405 
315 
17,355 
245 

39 
45 
14 
28 
136 
166 

4,497 
247 

2,100 
835 
265 

2,025 
290 
283 
120 
185 

560 
875 

1,800 

1,620 

441 

4,300 

Stcond^ed. 
350 

Trail  Creek » 

300 

rnliimnAT  I 

300 

Tletoni 

300 

North  Pork  1 

300 

Wyomins:  Bhoshone* , 

Dam.-i 

Lower  outlet 

Spillway 

Corbett* 

Ralston  Reservoir » 

Shoshone  Road:  i 

No.  1 

No.  2 

No.  3 

No.  4 

No.  5 

No.  6 

Hisfaline  Canal: 

No.l 

No.  2 

No.  3 

No.  4 

No.  5 

No.  6 

No.  7 

No.8 

No.  9 

No.  10 

Wlllwood: 

No.  1 

No.  2 

INDIAN  PE0JECT8  (se^note.p.  651.) 
Ifontana:  Flathmd 

Newell" 

2,500 

St.  Marys  Lake  Outlet 

400 

PabloSlAi 

200 

Fort  Peck 

Missouri  River 

62S 

Total 

160,092 

>  Completed. 

>  Ralston  Reservoir  tunnel  is  a  sluicing  tunnel  for  the  settli 
•  1,703  feet  driven.    Completed  for  first  development  (i 

IRRIGABLE  AREA. 


basin  of  Corbett  Tunnel. 
). 


Public  land. 

State 
land. 

Indian 
land. 

Private  land. 

StaU,  project,  and  unit. 

En- 
tered. 

Open. 

With- 
drawn. 

Rail- 
road. 

Other. 

TotaL 

Ariiona:  Salt  River 

Aeret, 
16,170 

Aeret. 

Aeret. 

Aeret. 
11,030 

Aeret. 

Aeres. 

Aeret. 
164,448 

Aeret. 
181,  C4B 
182,648 

Gravity  system 

9.000 

Arizona-CaUfornia:  Yuma 

AriiFona 

6,500 

44,666 

44,000 

7,100 

7,100 

8,500 

61,800 
61,900 

188,008 
113,000 
15,000 

18,000 

TRliteniiA 

6,500 

8,500 

Unlts- 

Qila  Valley  (Ari«.) 

6,500 
6,900 
31,600 

1,300 
3,100 
2,700 

11,200 
45,000 
5,700 

Yuma  Viuley  (Am.) . . . 

55,000 

Mesa  pumping  (Ariz.). . 

40,000 
15.000 

Reservation  (Cal.) 

nAlirnmiA-  Orf^nrl 

6,500 

8,500 

80,183 
6,772 
13,421 
88,830 
19,340 
3,590 
101,748 
8,500 
4,500 

80,  Its 

North  side 

6,772 
13,421 

South  side 

Colorado :  Grand  Valley 

8,880 
7,350 
2,530 
86,578 
4,000 
2,500 

5.000 

80,190 
16,060 

4,130 
18,674 

1,100 
200 

1  ^nn 

i8,0OOi 

Gravitv  system 

42,750 

PuTnpfhg*flyfften\ 

10,250 

ColoradofUnoompahgre  Valley. 

140,000 

13.000 

West  Canal  system 

Montrose  and  Delto  Canal 
system 

7,200 

TirlKt  AMI 

E)ig 

ti2^byK^_TT2/-c7>iivr" 
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Engineering  data  for  projects  when  completed— ConiiDned, 
IRRIGABLE  AREA— Contiimed. 


Public  lAnd. 

land. 

Indian 
loud. 

Pilrateiand, 

En- 
tared. 

Open. 

With- 
drawn. 

Rail-  1 
road. 

Othar. 

TWaL 

Colorado— Continued. 

Lontsenhiser  Canal  system. 
Relie  Canal  svstem 

Acta. 

200 

6,000 

1,226 

6,600 

52 

73,785 

70,085 

Acret. 

Acres. 

100 

6,000 

1,574 

2,500 

Acres. 

Acres. 

Acres. 

Acres. 
10,900 
10,400 
23,200 
12.900 
3,948 

172,095 
74,595 

80,000 

17,500 
1,666 
217 
1,449 
10,677 
3,998 
3.124 
874 

Acres. 
11,200 

22,400 

Ironstone  Canal  system 

KaAt  r^Aiial  system .,.,.- 

26,000 

22,000 

Garnet  Canal  system 

Idaho*  Boise          

4,000 

420 

120 

8,700 
5,200 

255,000 

Present  project  lands. 

Vested  water-right  lands, 
including     Pioneer. 
Nampa  -  Meridian,    and 
New  York  districts 

150,000 

80,000 

Proposed   extensions,    in- 
cluding pumping  areas. . . 
Idaho*  Minidoka 

3,700 
93,823 
63.686 
30,137 

300 
1,806 
1,806 

""S58" 

858 

3,500 
22,147 

5,273 
16,874 

25,000 

120,300 

Gravity  system 

71,840 

Pnmnintr  svsteni , , . ,  ^ , , , . , . 

48,460 

Kansas:  Garden  City 

10,677 

Montana:  Himtlev.I x . . 

25,800 

23,968 
860 
972 

46,000 
3,339 
9,367 
6,400 

12,614 
6,780 
7,500 

46,434 

10,506 

3,i(r7 

1,881 

119 

1,107 

32.905 

First 

28.973 

Second 

1,853 

Third            .            

2,079 

Montana:  Milk  River 

25,900 

560 

16,612 

2,940 

2,408 

i;080 

..2,300 

9,300 

481 
2,608 

230 
1,446 
1,836 
2,700 
12,  H6 

268 
1,400 
1,440 
6,058 
1,120 
1,520 

740 

1,653 

1,068 

585 

12,514 

5,338 
5,338 

30,000 

106,800 

7,588 
13,905 
14,430 

5,532 
12,845 
54,500 
76,652 

2,666 
14,300 

3,080 
17,726 

4,140 
19,480 
15,260 

36,767 

28,856 
7,911 

74,001 
41,345 
23,295 
18,060 

17,837 
4,124 

11,753 

7,631 
32,656 
26,179 

6,477 
50.725 

220,000 

Dodson  north 

11,968 

Dodson  south 

42,492 

Nelson  Reservoir  north .... 



24,000 

Nelson  Reservoir  south . .' . 

22,000 

Vandalia  south 

22.540 

Chinook 

30,000 

»7,000 

Montana:  Him  River,  ,,.......- 

2,312 

2,312 

36,078 
570 

174,022 

Fort  Shaw               



16,322 

Great  Falls 

15,700 

SorinsVallev .-.  

480 
29,988 
5,460 

10,000 
21,228 
4,280 

15.000 

Greenfields 

75,000 

Greenflelds  Lake 

15,000 

Bfnttfi  T^ftke 



21,000 

Muddy  Creek  Canal 

. 

16,000 

Montan»-North  Dakota:  Lower 
Yellowstone 

15,992 

8,968 
7,024 

107,005 
81,310 
79,013 
2,297 

167 

167 

1,288 

1.288 
966 
322 

1,698 

385 
1,313 

35,063 

610 
610 

3,839 

2,856 
963 

60,  U6 

Fir»?t  nr\\%    _ 

42,300 

Extensions 

17,816 

Nebraaka-Wyomhig:    North 
Platte......  !T!T: 

229,891 

Interstate  unit 

129,891 

Nebraska 

109,222 

Wyoming         

20,669 

Units- 
North  Platte  Canal 
&  Colonization  Co. 

17,887 

First  lateral  district . 

32,265 

20,556 

28,489 
25,695 
8,542 
17,153 
18,401 

789 
176 
323 

"i,2M 

337 

126 

147 

34,473- 

7,191 

27,282 

100,771 

2,128 

1.012 

2,198 
7,176 
3,315 
3.861 
215 

39,643 

Second  lateral  dis- 
trict  

33,623 

Third  lateral  dis- 
trict  

38,788 

Fort  Laramie  imit 

100,000 

Nebraska 

45,227 

Wyoming 

54,773 

Nevada:  Truckee-Carson 

Lahontan  Valley   (Lower 
Caraon)  ..                  ..  . 

4,640 

86,900 

206,000 
151,000 

Truckee  Canal  district 

13,800 

T4^ontan  Bench 

7,200 

Churchill  Vallev 

14,000 

Pyramid  I/ake  extension . . . 

20,000 

NewiCexioo'  Carlsbad 

166 

10 
156 
240 
300 
300 

923 

23,707 
20,263 
3,444 
9,760 
146,595 
101,965 
44,640 

6,292 
19,658 

24,796 

First 

20,273 

Second 

923 

4,623 

New  Mexico*  Hondo 

10,000 

New  Mexico-Texas:  Rio  Grande. 
New  Mexico 

5,143 
5,143 

2,602 
2,602 

360 

155,000 
110,000 

Texas 

360 

45,000 

Units- 

PAlnmAA  VaIIav 

574 
256 

119 
1,867 

6,985 

RinoonVaUey 

21,781 
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Enginurvng  data  for  projects  when  computed— OoniinMeA. 
IBRIOABLE  AREA-Oontinoed. 


PubUcland. 

State 
land. 

Indian 
land. 

Private  land. 

State,  project ,  and  unit. 

En- 
tered. 

Open. 

With- 
drawn. 

Rail- 
road. 

Other. 

TotoL 

New  Mertoo-Texas-Contd. 
Units-Continued. 

MesiUa  VaUey,   Leas- 
burg  unit 

Acre$. 

Acres. 

Acres. 
1,014 
3,299 

Acres. 
279 
337 

Acres. 

Acres. 

Acres. 

35,479 

56,496 
28.670 

24,287 

13,480 
3,420 
1,361 
2,099 
4,000 
2,600 

10,807 
7,707 
1,900 
1,200 
2,600 

85.663 
6,262 
3.677 
1,789 
1,537 

Acres. 

60,432 
20,030 

M,m 

15,025 
4,050 
1,375 
2,600 

MeaiUa  Valley,   other 
tniitfl 

300 

ElPaso  VaUey 

360 

North  Dakoto:  North  Dakota 
pumpfng r .  T . . . . 

308 

249 
249 

632 
212 
212 

78 

78 
78 

1,073 

1,006 

91 

14 

501 

Buforcl-Trenttm 

Fir«»t 'livtiimi 

Extensions 

Upper  bottom  division. 

Lower  bottom  division. 

4,000 
3,000 
11,248 

8,148 

Trenton  Flat  . .     . .    . 

400 
67 
67 

WlUiston 

54 
54 

320 
320 

First  division 

West  bottom  division. . 

1,900 

1,200 

2,600 

861301 

East  bottom  division... 

Oklahoma:  Lawton 

Oregon:  ilTnatllla 

2.830 

386 
534 
1,249 
349 
155 
157 

713 

4,228 

2,8IB7 

320 
78 

919 
90 

I?lr8t 

6,908 
4,350 
3,957 
1,976 
155 

Second 

61 

Third 

Fourtii 

Fifth 

Sixth  (west  extension) 

Umatilla 

652 

399 

1,092 

1,000 

10,306 

112,611 

107,500 

5,111 

29,615 
8,366 

2,300 

150 
4,078 

1,150 
15,445 

Future 

1,061 

Oregon-California:  Klamath 

Oregon 

62 

62 

30.123 

142,716 
108,254 
34,542 

29,700 

8,306 

30,100 

3,400 

13,600 

22,000 

3,730 

32,000 

•7,916 

692 

California    : 

29,431 
23 

Units- 
First 

62 

Second 

Third  

30,100 

Marginal  lands  (Tule). . 

3,400 

13,500 

22,000 

3,730 

32,000 

89  610 

16,735 

16,227 

5,118 

1,530 

46,600 

3,500 

2,500 

20,500 

20,000 

10  099 

2,018 

6,085 

464 

1,381 

151 

186,634 

107,066 

47,186 
40,803 
19,077 
29,568 

9,484 

7,203 

8,237 

Sand  Hollow  .......... 

Horsefly 

1 

Pine  Grove 

1 

Additional  units 

1 

South  Dakota:  Belle  Fourche.. 

80, 6M 
3,235 
8,500 

10,448 
8,513 

3,781 
363 

1,545 
282 

1,591 

19.326 

"3,"  600" 

4,603 

577 

2,129 

1,065 

732 

First 

20,910 
28,401 
16,913 
12,366 
60,000 
3500 
2,500 
24,000 
20,000 
to"  016 

Second 

Third 

Fourth 

Utah:  Strawberry  Valley 

Mapleton 

Lake  Shore 

High  Line 

3,600 

Snanlsh  Fork 

Washington:  Okanogan 

Pirst 

2,018 

6,085 

464 

Second 

Third 

Old  water  rights 

1,381 

Tf  twn  of  Okanogan 

151 

Washington:  Yakima 

4,613 
2.604 

2,087 

93 

2,808 
1,158 

829 

146,664 

110  828 

Siinnyside  unit 

\^e  s  t  •  d    water-right 
lands 

47  188 

Public-notice  lands 

i,526 
1,078 
2,009 

304 

72 

1,633 

36; 746 

920 

238 

1,650 

947 

567 

136 

«  3SS 

48,249 
20,393 
35  736 

Irrigation-district  lands. 

Tleton  unit 

2,087 
304 
99 

93 
64 

1Q 

329 

Naches  Ridge,  divis^n 

11,103 

8,013 
16;  620 
147  866 
15,193 
14,920 

Cowiche-Yaklma,  divi- 
sion  2 

53 
276 

Wide  Hollow,  division  3 
W  voming:  Shoshone 

1,6S4  I          10 
3  847  1  M  210 

'  First 

'            '           ' 

S  econd 

1 

Third 

2,777 

Fourth 

6,206 

Fifth  (lateral  A  extension). . 

3,563 

Subsequent  units I.. 

•■••••••• 

104,700 

Digitized  by  VjOOQIC 


ENGINEEMNG  DATA  FOB  PROJECTS  ON   COMPLETION. 


661 


Bngineering  data  for  projects  when  completed — Continued. 
IRRIQABLE  AREA— Contfnaed. 


Public  land. 

State 
land. 

Indian 
land. 

Pjivateland. 

Btate,  project,  and  unit. 

En- 
tered. 

Open. 

With- 
drawn. 

Rail- 
road. 

Other. 

Total. 

Indian  Projects  (see  note). 
Montana:  Blackfeet 

Acre*. 
U,000 
11,000 

Aera. 

Acre9. 
60,100 
4  320 
13,180 

400 

7,ft00 

230 

250 

3,220 

50 

3,200 

'220 

200 

40 

Acre*. 

Acres. 
<1,400 
4,680 
4,820 
28,800 
20,000 
3,100 
85  010 
14,330 
19,290 
14,350 
13,150 
10,490 
5,495 
1  580 
S2R 

Acres. 

Acret. 

Acre*. 

128, SOO 
20,000 
18,000 
48,000 
33,000 
3,500 

ISS  000 

OntMi^v  Korth 

Catbank  South 

Two  Medicine 

Badger-Fisher. 

Birch 

"iiiooo' 

740 
1,470 

3,910 

630 
1,235 

Montana:  Flathead 

47,000 

700 

1,000 

9,500 

700 

200 

500 

18,200 

9,713 

iOO 

"'"ioo" 
'"'266" 

"■*266' 

107 

MO 

Jocko 

16,000 
23,000 
30  000 
14,000 

6,000 

3,000 

20,000 

US  000 

Mission 

990 

Post 

Pablo 

Poison 

Big  Arm 

Oainas 

Montana:  Fort  Peck 

180   141  SM 

80 

Little  Porcupine 

2,610 
28,610 

4,000 
18,930 
77,770 

2^610 
28,600 

4,000 
18  930 

Poplar  River 



80 

Big  Porcupine 

Big  Muddy 

•UUf^mi  K^-^vr . 

77^770 
10,000 
10,000 

.  Oalpin  Bottom  pumping... 

9,713 

107 

180 

10,000 

1 

Total,  aU  projects 

Per  cent 

629,036 
kKl 

56,130 
'1.8 

465,438 
i4.9 

114,620  331,470 
3.7       lo.a 

34,295 
1.1 

1,487,873 
47.8 

'•"id^ 
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Flathead 

Fort  Peck 
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STTHHAST  OF  EQTTIPHEITT  ASD  EHPLOTEES. 

Summary  of  equipment  and  employees,  June  SO,  1916. 


state  and  project. 


3 
o 

8 


Arizona:  Salt  River 

ArizooarGalifomia:  Yuma 

California:  Orland 

Colorado: 

Grand  Valley 

Uncompatagre  Valley 
Idaho: 
Boise- 
Distribution  unit. 

Storage  unit 

Minidoka 

Idaho-Wyoming: 

Snake  River  storage.. 
Jackson  Lake  enlarge- 
ment  

Kansas:  Garden  City 

Montana: 

Huntley 

Milk  River 

Milk  River,  St.  Mary 

storage 

Sun  River. 

Montana-North  I>akota: 

Lower  Yellowstone 

Nebraska-Wyoming: 
North  Platte  (Inter- 
state)  

North  Platte.   Fort 

Laramie  unit 

Nevada:  Truckee-Carscn. 
New  Mexico:  Carlsbad . . . 
New  Mexico-Texas: 

Rio  Grande 

Rio    Grande,     Ele- 
phant Butte  storage 
North    Dakota:    North 


Dakota  pui 
n:  ITmi 


Kla- 


BeUe 


Oregon: 
Oregan-Califoroia: 

nutth. 

South     Dakota: 

Fonrche 

Utah:  Strawberry  VaUey. 
Washington: 

Okanogan. 

Yakima- 

Storage  unit 

Sunnysideunit. 

Tietonunit 

Wyoming:  Shoshone 

INDIAN  rmojKCTs  (see 
'  note,  p.  670). 


Montana: 

Blackfeet... 
Flathead... 
Fort  Peck.. 


12 


2.... 

1 


8  6 
2  1 
4. 


2      2 


159 


39 


12 
18. 


21. 
2. 


12 


12 


7. 
8" 


14 


26 


4... 


2      3 


4. 

10. 


16 


4      1 


Total,June30,1916.     25  102 


66    91 


14  266 


112 


71 


103 


78 


45 


13 


147 


Digitized  by  VjOOQIC 


.   SUMMABY  OF  EQUIPMENT  AND  EMPLOYEES.  677 

Summary  of  equipment  and  employees,  June  SO,  1916 — Continued. 


state  and  project. 


I 


I 


I 

I 
I 


Arlsona:  Salt  River .. 
Arizona-California: 

Yuma 

OaUJomia:  Orland.... 
Colorado: 

Grand  Valley 

Uncompangre 

Valley 

Idaho: 
Boise- 
Distribution 

unit 

Storage  unit.. 

Minidoka 

Idaho-Wyoming: 
Snake  River  stor- 

Jacl»on  Lake  en- 
largement  

Kansas:  Garden  City. 
Montana: 

Huntley 

Milk  River 

Milk  River,   St. 
Mary  storage . . . 

Sun  River 

Montana-North  Da- 
kota: Lower  Yellow- 
stone 


Nebraska- Wyoming: 
North  Platte  (m- 

terstate) 

North  Flatte,  Fort 

Laramie  unit... 

Ne\'ada:  Truckee-Car- 

son 

New  Mexico: 

Carlsbad 

Hondo 

New  Mexioo-Texas: 

Rio  Grande 

Rio  Grande,  Ele- 
phant     Butte 

storage 

North  Dakota:  North 
Dakota  pump- 
ing  

Oregon:  Umatilla 

Oregon-C^  1  f  o  r  n  1  a: 

EJamath 

South  Dakota:  Belle 

Fourche 

Utah:       Strawberry 

VaUey 

Washlxigton: 
Okanogan ... 
Yakima— 

Storage  unit.. 
Sunnyslde 

unit 

Tleton  unit. . . 
Wyoming:  Shoshone.. 

INDUN  PROJECTS 

(see  note,  p.  079). 

Montana: 

Blackfeet 

Flathead 

Fort  Peck 


Total,  June  30, 
1916 


50 


385 


27 


428 

850 


1,950 
10 


50 


28 


470 


16 


11 


45 


1,500 


1,180 


2      374 

4 


7,093 


238 


JTtP. 
462 

10 
2 

1,135 

112 


6 

1,500 

112 


340 


9      87 

14^    840 
34 

lOR 

12 

85 


323 


13 


105 


8 
2,140 


3 
60 
300 
375 

3 
"6 


7,016 


16 


2     400 


25 


13 


30 
23 


10 


10     207 


Bp. 
42 

960 


775 


51 


87 
3 
22 


70 


180 


10 
30 


30 


204 
49 


176 

20 
48 
40 


40 


6 

126 

2 

8 
26 


1221,090   1074,053     18     10      6     251,111     15     11     27 
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Summary  of  equipment  and  employees,  June  30,  1916 — Continued. 


state  and  project. 

s 

1 

. 

1 

^ 

1 

P. 
3 

S 

1 

1 

1 

1 

M 

i 

1 

i 

1 
1 

Arizona:  Salt  River 

22 
2 

.... 

1 

1 
3 

.... 
2 

1 
3 

41 
34 

8 

11 
14 

37 

1 
7 

36 
41 

7 

8 
15 

1 
2 

.... 

116 
106 
10 

34 
21 

74 

137 
25 

8 

44 
100 

104 

1 
2 

76 

4 
13 
3 

33 
23 

14 

"io 

2t 

20 

7 
13 
3 

6 

7 

11 

73 

7 

11 

10 
2 

1 

15 

ArizonarCallfomia:  Yuma... 
CalUomiA:  Orland 

.... 

1 

2 

1 

4 

8 
4 

Colorado: 

Grand  Valley 

1 
2 

4 

2 

1 

.... 

1 

8 

Unccmpaliffre  Valley . . . 

2 

4 

Idaho: 
Boiae- 

IDistribiition  unit ... 

1 
1 

17 

Rtor<»ge  uplt 

iJ 
11 

2 

1 

1 

2 

»     MlnidokaT 

6 
11 
5 

2 

9 

Idaho-Wyoming: 

Snake  River  storage .... 

Jackson  Lake  enlarge- 
ment  

*'*3 

8 
10 

12 

23 

4 

8 

9 
31 

7 
12 

5 

17 

6 
25 

12 

20 

.... 

4 

2 

Kansas:  OardenCity 

Montana: 

"Ruiitley. ....X  .. 

'  "3 

1 
1 

3 

1 
.... 

2 

16 

34 
9 

13 

27 

6 
35 

6 

60 
12 

42 
52 

40 

76 

8 
12 

35 

10 
17 

*'i7 
14 

2 

4 

18 
14 

8 
6 

1 

^ 

uhvrW 

5 

8 

7 

7 

12l      2 

Milk  River,  St.  Mary 
storage 

:::: 

2 

1 

1 
1 

30 
10 

4 
7 

6 
8 

4 

31 

7 
14 

Sim  River .......... 

11 

Montana  -  North   Dakota: 
Lower  Yellowstone 

Nebraska-Wyoming: 

North    Platte    (Inter- 

state) 
North  Platte",  FortL'ar" 
irniin  unit    .   . 

16 

31 

5 

1 

8 
20 

8 
25 

1 

9 
15 

9 
2 

New  Mexico: 

Carlsbad 



1 

Hondo 

1 
6 

1 

1 
3 
6 

16 

8 

1 

6 
5 
2 
17 

1 

11 
9 

Now  Mexico-Texas: 

Rio  Grande 

2 

4 
2 

2 
11 
25 

18 

8 

4 

8 
12 

10 

6^ 
40 

30 
15 

" 

28 
4 
6 

33 

28 
56 

7 

Rio  Grande,  Elephant 
Butte  storage 

4 

9 

.... 

1 

1 

7 

1 
7 
13 

6 

1 

North  Dakota:  North  Da- 
kota pumping 

19 
22 

5 
6 

4 

17 
9 
4 

19 

5 
8 

4 

36 
57 

17 
12 

2 

25 
19 
3 
21 

3 
22 

24 

8 

8 

24 

11 
1 
12 

17 
18 

Oregon-Calilomia:  Klamath 

.... 

1 

1 

South    Dakota:  BeUe 
Fourche 

1 

13 
2 

10 

Utah:  Strawberry  Valley... 

1 
1 
1 

.... 

4 
1 
14 

Washhigton: 
Otfiiiogan  a  X  X 

2 
2 

Yakim»— 

Storage  unit 

ftimnyi^ldA  imit . , , . . 



2 

2 

29 

20 

4 
1 

Ttatnfi  unit 

2 

1 
1 
1 

1 

3 

Wyoming:  Shoshone 

1 
.... 

25 
28 

7 

nn>IAN  PROJECTS 

(see  note,  p.  679). 

Montana: 

Blackfeet 

7 
14 
4 

1 

Flathead 

.... 

2 

51 
103 

11 
3 

.... 

1 

0 

Fort  Peck 

3 

Total,June30,1916.... 

52 

31 

468 

421 

16 

8 

886 

1,184 

461 

77 

3 

13 

7 

,. 

197 

287 

192 

Digitized  by  VjOOQIC 


SUMMARY  OF  EQUIPMENT  AND  EMPLOYEES. 


679 


Summary  of  equipment  and  employees y  June  30 ^  1916 — Continued. 


State  and  project. 


Number  of  employees,  1016. 


Ayerage,  January  to  June. 


Qovemment  force. 


Maximum,  January  to  June. 


CNnremment  force. 


11 


11 


Arl«ma:  Salt  River 
Arizona-California:  Yuma 

Califoniia:  Orland 

Colorado: 

Orand  Valley 

Uncompabgre  Valley. 
Idaho: 

Boise- 
Distribution  onit 
Storage  unit 

Minidoka 

Idaho- Wyoming:  Jackson 

Lake  enlargement 

Kansas:  Garden  City 

Montana: 


Huntley. 
:Riv€ 


Milk 

Milk  IViver,  St.  Mary 

storaige 

Sun  River 

Montana-North  D^ota: 

Lower  Yellowstone 

Nebraska- Wyoming: 
North  Platte  (Inter- 
state)  

North   Platte.   Fort 

Laramie  unit 

Nevada:  Truckee-Carson. 
New  Mexico: 

Carlsbad 

Hondo 

New  Mexico-Texas: 

Rio  Grande 

Rio    Grande,     Ele- 
phant Butte  storage 
NQrthl)akoto:  North  Da- 
kota pumping 

Oklahoma:  Xawtcn 


Oregon:  Umatilla 
Oregon-California:    Kla- 
math.  

South     Dakota:     Belle 

Fourche , 

Utah:  Strawberry  VaUey. 
Washington: 

Okanogan , 

Yakima- 

Storage  unit , 

Sunnyaide  unit ., 

Tietonunit 

Wyomlnc:  Shoshone 

Washington  and  other 
offices 


INDIAir  PBOJECTS 

(see  note). 
Montana: 

Blackfeet 

Flathead 

Fort  Peck 


TotaI,June30,1910 


130 
TO 
9 

36 
41 


19 


13 
13 

a 

1 
9 

6 

8 
8 


948 
446 
37 

148 
90 


236 
33 
173 


107 
1 


140 
14 


54 

15 
20 

128 
3 

200 

360 

11 

1 
100 


28  130 


31 
18 


20^  167 
TO 
10 

28^  111 

3   13 


30 
12 


637 
61 


186 
144 


354 

36 

264 

131 

1 

166 
37 

81 
fl3 

17 


10 


71 


102 

32 

51 

143 

4 

341 

317 

17 
4 

127 

164 

74 
46 


1 
137 


4,   4   40   48 


197 
133 


153 
210 


106 


537 
61 


336 
314 


854 
36 
364 

i^i 

1 

166 
108 

84 
181 

17 

103 

169 
61 

163 
5 

241 

317 

17 

4 

127 

168 

80 
46 


131 
86 
11 

30 
60 


136 
30 
131 


13 
14 

3 

1 
10 

6 

8 
8 


197  11 


133 
25 
196  16 

310  196 


18   3 


199 
26 


15 


78 

19 
36 

13 

1 

30 

54 

6 
3 
36 

46 


39 
3 


311 
660 
69 

348 
385 


910 
43 
303 

160 

1 


148 
166 


116 

85 
30 

164 
6 

383 

393 

13 

1 

176 

366 


75 

641 

840 

15 

181 

13 


45 


463 
760 
85 

391 
409 


1,083 

75 

476 

188 

1 

367 
50 

188 


13 


ITO 


110 


60 

301 

50 
64 

ITO 
6 

400 

360 

30 

4 

3U 

318 

107 
113 

86 

699 
393 
83 
340 

310 


3 
343 


87   141 


64 


71 


143 


463 
750 
97 

881 


1,082 

75 
476 

188 

1 


188 


00 


304 

392 
64 

196 


406 
360 

20 

4 
311 

334 

137 
113 


699 
893 
83 
286 

210 


41112.15 
387  200 
35  2L50 


273 
183 


384 

36 

316 

168 
1 

119 
195 

171 


156 

214 
63 

151 

7 

301 

231 

IS 

4 

ITO 

331 

89 
46 


662 
66 
30 

324 

310 


33 

187 


607 


0483,2804,785 


671 


5,306  537 


1,306  6,607  8,579     969  9,548 


3L50 
3L50 


2L40 
2.60 
2L25 

2L60 
2L40 

2:35 
3:80 

3.60 
3:50 

Z35 


3:40 

3.30 
3.50 

L76 
L76 

L58 

L73 

3.50 
3.00 
2.40 

3.50 

3.53 
2:87 

3:30 

3.60 
3.30 
3.40 
2:40 


3.50 

2:66 

64^  3:50 


6,082  3.38 


None.— The  Indian  projects  are  separately  clatwlfled  tMcause  they  are  not  constructed  under  the  terms 
of  the  reclamation  law,  but  in  each  case  are  aathoriiad  by  q^edal  statute  in  connection  with  the  appropria- 
tion Ux  the  Indian  Office. 
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Ariitmaf  Salt  River.-^Boskt  is  a  launch.  Narrow-gauge  cars  are  ore  cars.  Pumps  are  hand  and  powar 
pomps  of  various  sizes. 

An^ma-Oalifomiaf  Yuma.— In  addition,  one  gasoline  motor  car.  Other  carts  are  road  carts.  RotA 
grader  is  a  ditch  grftder.    Pumps  are  of  various  sizes. 

Caltfomiaf  OrlaYid.— Narrow-gauge  cars  are  24-inch. 

Colorado^  Orand  VaUejf.-^Fumvs  include  two  4-in6h,  one  6-inch,  two  10-inch,  one  124ndi,  one  4  by  6  fnob 
triplex,  and  one  6  by  8  inch  triplex.  In  addition,  3  water  tanks.  Wages:  Contractors,  92J2&;  United 
States,  12.50  per  day.    Contractors  also  have  140  horses  and  mules,  27  plows,  58  scrapers,  and  22  wagons. 

Idaho,  Boise  {dittribution  unit).— In  addition,  3  hand  concrete  mixers,  1  ditcher,  1  sawmiU  oatflt,  0  tongue 
scrapers,  and  1  easoline  speeder.  Other  excavators  are  electric  One  motor,  1  motoroyoie,  azid  1  Upat 
freient  wagon  sold  since  last  report. 

Idaho,  Boise  (gtorage  unit).— In  addition,  1  ice  plant,  1  sawmill,  and  1  cement  plant.  Graders  aro  I  _ 
eraders.  Pumps  comprise  5  duplex  steam,  one  4-indh,  three  8-inch,  and  one  12-iiioh.  Two  cars,  1  air  d 
24  motors,  and  3  pumps  sold  or  transferred. 

Idaho,  Minidoka.— The  dredge  is  a  gasoline  dredge.  Pumps  are  two  24niQh  oentriltigal,  fiva  KMncfa  c 
trifu»U,  three  4-inch,  and  one  8-inch  sand  pump. 

Ideuuh  Wwrmiiig,  Snake  River  storage.— In  addition.  1  disk  harrow,  14  steel  ofl  barrels,  and  2  ranees. 

Idaho-  Wyoming,  Jackson  Lake  enlargement.— In  addition,  1  tongue  scraper.  Three  slack-line  cablewajs 
include  two  20-horsepower  hoists  ana  one  30-horsepower  hoist,  with  boilers  and  two  extra  204iorsepow«r 
boilers.  The  concrete  mixer  is  equipped  with  enghie  and  bouer.  The  following  equipment  is  incladed 
with  the  dredge:  One  6-inch  stage  pump  direct  connected  to  25-horsepower  ensine,  one  20-hofsepower 
hoist  without  boiler,  one  15-horsepower  cutting-bar  enfine,  six  40-horsepower  bouen,  coe  204iorsepower 
boiler.  3  boiler-feed  pumps,  one  12-inch  dredging  pump  direct  connected  to  20O-hor8epow6r  engine,  1  stlft-leK 
derrick. 

MoTUana,  Flathead  (Indian).— Carts  include  7  oonorete  carts.  Drill  is  a  steam  drilL  Pumps  are  1,  eacb, 
diaphragm,  2}  by  4  inch  power,  and  3  by  2  by  4  inch  duplex  steam.  Contractors  also  have  large  equlpmeat, 
fncluding  04  horses  and  mules,  67  scrapers,  and  33  wagons. 

Montana,  Fort  Peek.— The  pumps  are  two  3-inch  and  two  2-inoh. 

Montana,  Huntley.— The  other  excavator  is  an  Austin  excavator.  The  pumps  are  one  5-inoh  and  6  ot 
various  sizes. 

Motttana,  Milk  Rioer.— The  pumps  are  2  over  6-inch,  four  3  to  6  inch,  and  6  onder  3-faich.  Contraetocs 
have  large  equipment,  including  265  horses  and  moles,  84  scrapers,  and  57  wagons. 

Montana,  Sun  River.— The  boat  is  a  rowboat.  The  pumps  are  three  3  by  4  moh  triplex,  one  4  by  6  lush 
triplex,  one  3  by  6  inch  duplex,  one  5}  by  3|  by  6  inch  duplex,  three  6  by  4  by  6  Incn  duplex,  two  7  by  6 
by  10  inch  duplex,  1,  each,  2-ixich,  3-inch,  4-inoh,  and  8-inch  centrifugal  discharge,  and  two  lO-inch  oeo- 
trifugal  discharge.  In  addition,  2  boiler  trucks.  Contractors  also  have  large  equipment.  Including  100 
horses  and  mules,  41  scrapers,  and  43  wagons. 

Montana-North  Dakota,  Lower  YeUowstone.—Tumpi  are  one  12-inch,  three  8-inch,  and  2  lift  and  tank. 

Nettraska-  Wyoming,  North  Platte  (Interstate).— In  addition,  l^cesspool  wagon. 

Nebraska- Wyoming,  North  Platte  (Fort  Laramie  unit).— Contractors  also  have  large  equipment,  indnd- 
ng  171  horses  and  mules,  69  scrapers,  and  49  wagons. 

i    Nevada,  Trruikee- Carson.— In  addition,  3  back-up  scrapers  and  1  track  speeder.    Pumps  are  of  miscel- 
laneous sizes.    The  35  scrapers  are  fresnos  and  Stockton.    The  shovel  is  eleMo. 

New  Mexico,  Carlsbad.— The  other  excavator  is  an  Austin  trench  excavator.  The  pomps  an  two  5  to  7 
hwsepower,  one  3-inch  suction,  and  two  4-tDch  suction. 

New  Mexico,  Hondo.— The  pump  is  a  3-inch  cylinder. 

New  Mexico-  Texas,  Rio  OraTide.-The  boat  is  a  rowboat.    Car  is  a  push  car. 

New  Mexico-  Texas,  Elephant  ButU  storage.— In  addition,  1  cement  gun,  2  channelers,  2  drill  sharpenos, 
1  grouting  machine,  1  motor  car,  114  sldps,  and  one  7-ton  machinery  wagon.  The  pumps  are  of  various 
sizes  and  classes. 

North  Dakota,  North  Dakota  pumping.— The  boats  are  pumping  barges.    Narrow-gauge  cars  are  ooal  can. 

Oregon,  ITmatitta.— Narrow-gauge  car  is  a  flat  car.  Pumps  are  1  sewer,  3  pitcher,  two  4  by  0  Inch  duplex, 
six  3  by  2  by  4  inch  duplex,  1,  each,  4-inch,  5-inch,  and  15-lndi  ceQtrifugal,  2  Red  Jacket,  and  2  fbroe. 

Oregon- California.  ffamolA.— Pumps  are  one  6-mch,  four  S-incdi,  and  17  under  S-inch. 

Soaih  Dakota,  BeUe  Fourehe.—Pamps  are  1,  each,  2^inch,  3-tDch,  and  4-inch,  and  two  Mnoh.  Con- 
tractors' equipment  includes  34  horses  and  mules  and  10  scrapers. 

Utah,  Strawberry  VaMey.— The  other  carts  and  concrete  carts. 

Washington,  Okanogan.— J>Ti\\s  are  steam  drills.  Pile  drivers  are  hammers.  Pomps  are  two  2,700  gal- 
lons, 1  No.  2  diaphrsgm,  and  one  5-inch  piston. 

Washington,  Yakima  storage.— EooAa  are  2  launches  and  6  rowboats. 

Washington,  Yakima,  Sunny  side. —Cars  are  ore  cars.  Pumps  are  one  4  by  6  Inch  duplex,  ane  6-incii 
centrifugal,  one  4-;nch  centrifugal,  3  No.  3  diaphragm,  and  3  tank  pumps.  In  addition,  1  champion  mowing 
machine,  1  spring-tooth  harrow.  1  disk  harrow,  one  32-inch  crescent  hand-saw  outfit,  3  sets  of  pipe  stock, 
and  dies,  2  triplex  chain  hoists,  1  power  erinder  with  emery  wheel,  and  one  12-inch  by  8-foot  engine  lathes 

Washington,  Yakima,  Tieton.—in  addition,  one  IJ-ton  motor  truck.  Pumps  are  two  2-inch,  one  34iioh. 
%iM^  one  4-incn.  • 

Wyoming,  8hoAone,—Jn  addition,  1  cement  gon  and  4  rook  drills.   Cars  are  20-in(dL 
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FIHAHCIAL  STATEKEHTS. 
ASSETS,  UABILITIBS,  BESBBVES,  AND  CAPITAL. 

AueUt  liabilities^  reserves,  and  capital^  Salt  River  project,  to  June  SO,  1916, 

ASSETS. 

Gash: 

Gash  in  special  depoelt  account $2, 301. 22 

Inventory  of  stock  on  hand : 

Stores  issued  and  not  used $905. 92 

Storehouse  stock 83,620.47 

Cement 11,092.36 

Stnictural  iron  and  steel 11, 377. 39 

Lumber 4, 887. 76 

Explosives 469.90 

Forage  in  stock 1,382.69 

Fuel 1,180.87 

Goods  in  transit 1,827.30 

Freight  and  handling  on  inventory  property '  26. 63 


Accounts  receivable : 

Uncollected  rentals  of  power  and  light 35, 112. 55 

Uncollected  rentals  of  irrigation  water 8, 758. 22 

Other  uncollected  items  unclassified 13, 890. 49 

Unadjusted  transfers  to  other  projects 261. 87 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $11,765,760.34 

Gross  operation  and  maintenance 

cost  during  construction 1, 928, 935. 66 

Gross  cost  of  producing  commercial 

power  during  construction 539, 970. 64 

Plant  accounts 44, 910. 72 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 15, 783. 88 

Rentals  of  grazing  and  farming 
lands 19,107.14 

Rentals  of  power  and  light 845, 395. 58 

Rentals  of  irrigation  water 1, 638, 665. 58 

Contractors'  freight  refunds 19, 269. 63 

Forfeitures  by  defaulting  bid- 
ders and  contractors 7, 816. 30 

Other  revenues,  unclassified ...  56, 941. 58 

Less  cost  adjustments — 

Profit  on  mess-house  operations .  18, 254. 76 

Profit  on  mercantile  store  oper- 
ations    2, 609. 37 

Loss  on  hospital  operations 276. 11 

Plant  accounts 320, 484 .  56 


14,279,577.36 


116,718.03 


68,023.13 


Total  deductions 2, 944, 052. 27 

Net  cost  of  construction  of  project  to  date 11, 336, 625. 08 


Total  assets 11,512,567.46 


'  Deduct. 
696 
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UABILITIBS,  RB8BRVE8,  AND  CAFITiJi. 

Accounts  payable : 

Unpaid  labor $23,784.13 

Unpidd  purchases 9, 576. 31 

Unpaid  freight  and  express  charges .  12, 491. 96 

Unpaid  passenger  fares 283. 66 

Unpaid  agreements  to  purchase  real 

property 1, 622. 95 

Guaranteed  and  special  deposits. ...  2, 301. 22 

$50,060.23 


$195,411.86 


Other  unpaid  items  unclassified 145, 351. 63 

Reserves  for  repayment  to  reclamation  fund  of  cost  of  project: 

Construction  charges  paid  in  advance  by  water-right  applicants. . .        867, 046. 37 
Oapital  investment: 

Disbursement  vouchers $13, 259, 185. 45 

Transfer   vouchers   received   from 

other  projects 426,106.93 

$13,685,292.38 

Less — 

Collections 3, 170, 691. 15 

Transfer    vouchers    Issued    to 
other  projects 64, 492 .  00 

Net  investment 3,235,183.15 

10, 460, 109. 23 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 11, 512, 567. 46 

A$9et$y  lidbilitiei,  ruerves,  and  capital^  Yuma  projecty  to  June  SO,  1916. 

ASSETS. 

Cash: 

Cash  in  special  deposit  account $363.81 

Inventory  of  stock  on  nand : 

Storehouse  stock $33,304.48 

Cement .- 618.05 

Lumber 2,384.39 

Forage  in  stock 1,370.06 

Fuel 38.65 

Freight  and  handling  on  inventory  property 1, 169. 74 


Accounts  receivable : 

Construction  char^  due  and  uncollected  from 

water-right  appbcants 131, 608. 18 

Construction  charges  unaccrued  on  contracts  with 

water-right  applicants 326, 090. 54 

Operation  and  maintenance  charges  due  and  uncol- 
lected from  water-right  api>licants 9, 777. 77 

Uncollected  rentals  of  irrigation  water 5, 469. 00 

Uncollected  freight  refunos .25 

Other  uncollected  items  unclassified 218. 15 

Unadjusted  transfers  to  other  projects 2, 358. 79 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $7,880,663.09 

Gross  operation  and  maintenance 

cost  during  construction 572, 234. 76 

Plant  accounts 209,404.98 


38,885.36 


475,522.74 


Less  revenues  earned  during  con- 
struction— 

Bentals  of  buildings 4,223.73 

Rentals  of  irrigation  water 279, 440. 50 

Contractors'  freight  refunds. ...  18, 506. 11 

Other  revenues,  unclassified ...  6. 26 


8,662,202.83 
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Construction  work  in  process — Continued. 
Less  cost  adjustments — 

Profit  on  mess-house  operations .  $864 .  66 
Profit  on  mercantile  store  opera- 
tions   66, 461. 66 

Profit  on  hospital  operations ...  2, 063. 47 

Profit  on  railroad  operations 3, 849. 73 

Total  deductions $367,706.64 


Net  cost  of  construction  of  project  to  date $8,  294, 496. 19 

Deferred  operation  and  maintenance  charges 121,  5&4. 91 

Total  asseta 8,930,823.01 

LIABILITIES,  RESERVES.  AND  CAPITAL. 

Accounts  payable : 

Unpaid  labor 125,310.13 

Unpaid  purchases 13, 758. 45 

-       -Ifre''         ' 


Unpaid  freight  and  express  charges 20, 174. 89 

Unpaid  passenger  fares 568. 32 

Unredeemed  coupon  books 383. 50 

Unredeemed  meal  tickets 2, 826. 35 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Value  of  construction  contracts  with  water-right 

applicants 727, 697 .  96 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 754. 00 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 99.49 

Capital  investment: 

Disbursement  vouchers |8, 728, 686. 97 

Transfer    vouchers    received    from 
other  projects '. 257, 617. 46 


63, 021. 64 


728.551.46 


Less — 

Collections 752. 391.47 

Transfer    vouchers    issued    to 
,      other  projects 94, 662. 03 


8,986,303.42 


847,053.50 


Net  investment 8,139.249.92 

Total  llabUltiee.  reserves,  and  capital  invest- 
ments of  the  Government 8, 930,  823. 01 

Operating  expenses  and  revenues,  Yuma  project,  to  June  SO,  1916. 

EXPENSES. 

Canal  system: 

Operation $5,822.98 

Maintenance 39, 249.  25 


Lateral  system : 

Operation 40,201.96 

Maintenance 93, 593.  91 

Drainage  system: 

Operation 6 ,  280.  30 

Mikintenance 6,977.36 


$46,072.23 

133, 795. 87 

13,267.66 
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Undistributed  expenses: 

Operation $1,137.88 

Maintenance 3,076.51 


$4, 214.  39 


Total 196,340.15 


REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 70, 657.  54 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

applicants 251. 00 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-right  applicants  (contra) 40. 44 

Rental  of  land  and  buildinjgs  auring  operating  period 3, 049. 14 

Rental  of  grazing  and  farming  lands  during  operating  period 864. 00 

Rental  of  telephone  and  tolls  during  operating  period 4. 00 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 121, 554.  91 

Total .' 196,340.15 

Assets^  liahilities,  reaerveSf  aTid  capitaly  Orland  project,  to  June  SO^  1916. 


Inventory  of  stock  on  hand : 

Storehouse  stock 

$778.  76 
1,495.95 
158.24 
298.04 
209.  57 
31.97 
15L  87 
304.24 
136.  48 

C^mpnt         .,..,-,,.-,, 

Structiuul  iron  and  steel 

Lumber .- 

Explosives - 

Forage 

Fuel 

Products  of  local  oppTfttinns    

Freight  and  handling  on  inventory  property 

$3, 565. 12 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 

Gross  operation  and   maintenance 
cost  during  construction 

$876,  396.  31 

99, 154.  23 
987.94 

976, 538. 46 
106, 470.  23 

Plant  accounts 

Less  revenues  earned  during  con- 
struction— 
Rental  of  buildings 

984.00 

3, 217.  00 

95, 818.  60 

1,829.82 

2, 115.  00 
1. 787.  51 

14.97 
703.  33 

Rental  of  grazing  and  farming 
lands 

Rental  of  irrigation  water 

Contractors'  freight  refunds 

Forfeitures  by  defaulting  bid- 
ders and  contractors 

Other  revenues,  unclassified. . . 
Less  cost  adjustments- 
Profit  on  mess-house  operations. 
Profit  on  hospital  operations. . . 

Total  deductions 

Net  cost  of  construction  of  project  to  date 

870, 068.  25 

Total  assets 

— 

873, 633.  37 

._ 
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LIABILirUB,  BESERVS8,  AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor 12,614.19 

Unpaid  purchases 874.50 

Unpaid  freight  and  express  charges 714.14 

Unpaid  passenger  fares 1.00 

Unpaid  agreements  to  purchase  real  property 5. 00 

Unredeemed  meal  tickets 48. 00 


Capital  investment: 

Disbursement  vouchers $936, 399. 75 

Appropriation  transfer  vouchers  re- 
ceived    4, 409. 01 

Transfer  vouchera  received  from 
other  projects 44, 383. 63 


H156.83 


Less — 

Collections 

Tranetfer    vouchers    issued 
other  projects 


985,192.39 


to 


110, 572. 48 
5, 143. 37 


Cash 


115, 716. 86 

Net  investment 869,476.54 

Total   liabilities,  reserves,  and  capital  Investments  of  the 
Government 873, 633w  37 

AsteU,  lialnUtieSf  retervei,  and  oapttoZ,  Grand  VaUey  project,  to  Juru  SO,  1916. 

ASSBTp. 


In  other  employees'  hands,  awaiting 

transfer  to  special  fiscal  agents 

Cash  in  special  deposit  account 


10.25 
2ia72 


Inventory  of  stock  on  hand: 

Stores  issued  and  not  used 

Storehouse  stock 

Cement 

Structural  iron  and  steel ; 

Lumber 

Explosives 

Forage  in  stock 

Fuel 

Goods  in  transit 

Freight  and  handling  on  inventory  property. 


I21&97 


4a  37 

25,020.96 

387. 64 

174.85 

15, 616. 72 

102.26 

1,403.38 

89.68 

637.97 

53L58 


Accounts  receivable: 

Uncollected  rentals  of  grazing  and  farming  lands. . . 
Construction  work  contracted: 

Unearned  value  of  construction  work  contracted.. 

Estimated  engineering  expenses  on  construction 
work  contracted 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $2,805,41L93 

Gross  operation  and   maintenance 

cost  during  construction 4,650.40 

Plant  accounts 14,476.90 


25, 330.  60 
1,200.00 


44,013.40 
20.00 


26,630.60 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 

Rentals  of  grazing  and  farming 

lands 

Rentals  of  power  and  light.... 


2,824,539.23 


1,327.86 

1,47L74 
259.92 
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GoiLBtruction  work  in  process— Oontd. 
Less  revenues  earned  during  con- 
struction— Continued . 

Rentals  of  irrigation  water $1, 187. 80 

Rentals  of  telephones  and  tolls.  15. 65 
Forfeitures  by  defaulting  bid- 
ders and  contractors 230. 00 

Otiier  revenues,  unclassified ...  4. 50 

Less  cost  adjustments — 

Profit  on  mess-house  operations .  10, 667. 23 
Profit  on  mercantile-store  oper- 
ations   1, 20a  05 

Profit  on  hospital  operations. . .  3, 196.  74 

Total  deductions $19, 569.  49 


Net  cost  of  construction  of  project  to  date $2, 804, 969.  74 

Total  assets 2,875,752.71 

LIABIUTIES.    RESERVES,    AND  CAPrTAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   |11,23L00 

Unpaid  contract  holdbacks 3,713.  75 

Unpaid  labor 12,100.25 

Unpaid  purchases 11, 888. 17 

Unpaid  freight  and  express  charges 16, 472.  89 

Unpaid  passenger  fares 21.  40 

Unpaid  agreements  to  purchase  real  property 540.  00 

Guarantee  and  special  deposits 218.  72 

Other  unpaid  items  uncUusified 138.  25 


Contingent  obligations: 

Unearned  value  of  construction  work  contracted. .  25, 330. 60 

Estimated  engineering  expenses  on  construction 
work  contracted 1,200.00 

Capital  investment: 

Disbursement  vouchers $2, 684, 252.  92 

Transfer    vouchers    received    from 
other  pro j ects 127 ,  020. 98 


56,324.43 


26, 530.  60 


Collections 14, 335. 03 

Transfer    vouchers    issued    to 
other  projects 4, 041. 19 


2, 811, 273,  90 


18, 376.  22 


Net  investment 2, 792, 897. 68 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 2,  875, 752.  71 

Assets,  liahilities,  reserves,  and  capital,  Uncompahgre  project,  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock $21, 636. 14 

Cement 2, 543.  07 

Lumber 4, 403.  90 

Explosives 53  J 1 

Forage  in  stock 524.69 

Fuel 378.34 

Freight  and  handling  on  inventory  property >  559. 51 


$28, 979.  74 


1  Deduct. 
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Accounts  receivable: 

Other  uncollected  items  unclasBified |1, 187.  70 

Unadjusted  transfers  to  other  projects 670.  86 


$1, 85a  56 


Construction  work  contracted: 

Unearned  value  of  construction  work  contracted 76&  90 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 
todate $5,973,504.34 

Gross  operation   and   maintenance 


6,483,640.03 


cost  during  construction 505,547.09 

Plant  accounts 4, 58a  60 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 18,390.98 

Rentals  of  irrigation  water 369, 741. 51 

Contractors'  freight  refunds 2, 646.  66 

Other  revenues,  unclassified ...  5. 00 

Less  cost  adjustments — 

Profit  on  mcas-house  operations .  7, 575. 31 
Profit  on  mercantile-store  oper- 
ations    20, 419. 44 

Profit  on  hospital  operations. . .  3, 228.  68 

Total  deductions 422, 007.  58 


Net  cost  of  construction  of  project  to  date 6,061,632.45 

Total  assets 6,093,239.05 

LIABIUnES,   RE8BRVE8,   AND  GAPrTAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts    $2, 649. 65 

Unpaid  contract  holdbacks 4,939.32 

Unpaid  labor 12,317.90 

Unpaid  purchases 744.  97 

Unpaid  freight  and  express  charges 6, 684.  85 

Unpaid  passenger  fares 13.  20 

Unpaid  agreements  to  purchase  real  property 1, 675. 00 

Unredeemed  coupon  books 408. 35 

Unredeemed  meal  tickets 53.  75 

Other  unpaid  items  unclassified  (water  rights) 9, 213. 68 

38, 700. 67 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted 768. 30 

Capital  investment: 

Disbursement  vouchers $6, 424, 435.  66 

Appropriation  transfer 18, 173. 74 


Tnmsfer    vouchers    received    from 

other  projects 141,0ia59 

Collections 496,579.60 

Appropriation  transfer 550.  51 

Transfer    vouchers    issued    to 

other  projects 32, 727.  80 


6,  583, 627.  99 


529, 857. 91 


Net  investment 6, 053, 770. 08 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 6, 093, 239. 05 
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A8ieU,  liabiUties,  reserves,  and  capital,  Boise  project,  to  June  30,  1916. 


Gash: 


In  other  employees'  hands,  awaiting  transfer  to 

special  fiscal  agents 

Gasnin  special  aeposit  account 


Inventory  of  stock  on  hand: 

Storehouse  stock 

Gement 

Structural  iron  and  steel 

Lumber 

Explosives 

Forage  in  stock 

Fuel 

Goods  in  transit 

Products  of  local  operations 

Freight  and  handling  on  inventory  property. 

Accounts  receivable: 

Uncollected  rentals  of  irrigation  water 

Other  uncollected  items  unclassified 

Unadjusted  transfers  to  other  projects 


Total  deductions. 


$12.90 
70.00 


37, 963. 81 

8, 779.  77 

3,543.10 

10,486.38 

1, 373. 88 

761.20 

826.77 

7,095.72 

934.14 

6, 619. 78 


19, 585. 65 

6, 472.  36 

296.00 


Gonstruction  work  contracted: 

Unearned  value  of  construction  work  contracted  . . . 
Gonstruction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $11,260,261.67 

Gross  operation  and  maintenance 

cost  during  construction 747, 916. 72 

Gross  cost  of  producing  commercial 

power  during  construction 27, 540. 14 

Plant  accounts 90, 972. 37 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 25, 807. 32 

Rentals  of  grazing  and  farming 
lands 12, 532. 61 

Rentals  of  power  and  light 50, 312. 46 

Rentals  of  urrigation  water 378, 721. 99 

Gontractors'  freight  refunds 13, 082. 53 

Forfeitures  by  defaulting  bid- 
ders and  contractors 24, 197. 92 

Other  revenues,  unclassified. . .  27,  242. 38 

Less  cost  adjustments — 

Profit  on  mess-house  operations.  '        57, 494. 07 

Profit  on  mercantile-store  oper- 
ations   45, 000. 06 

Loss  on  hospital  operations *   '6, 248. 26 


12, 126, 690. 90 


628,143.08 


$82.90 


78,383.55 

26,354.01 
4,600.00 


Net  cost  of  construction  of  project  to  date 11, 498, 547. 


Total  assets 11,607,968.28 

UABIUnSS,    RESERVES,    AND  CAPrTAL. 

Accounts  payable: 

Unpaid  labor $25,706.62 

Unpaid  purchases 29, 536. 30 

Unpaid  feight  and  express  charges 20,315.09 

Unpaid  passenger  fares 76. 50 
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Accounts  payable — Continued. 

Unpaid  agreements  to  purchase  real  property |10, 357. 33 

Unredeemed  coupon  books 190.47 

Unredeemed  meal  ticko/ts 68.76 

Guaranty  and  special  deposits 115.48 

Other  impaid  items  unclassified 158. 84 

186.523.39 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted 4, 600. 00 

Capital  investment: 

Disbursement  vouchers $11,944,138.32 

Transfer   vouchen   received   from 


other  projects 432,406.06 


12,376,544.38 


Collection  vouchers,  repay- 
ment refunds 737, 024. 74 

Transfer  vouchers  issued  to 
other  projects 122,674.75 


859,699.49 


Net  investment 11,516,844.1 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 11,607,968.28 

Assets,  liabilities,  reserves,  and  capital,  Minidoka  project,  to  June  60, 1916. 

ASSETS. 

Cash: 

In  other  employees'  hands,   awaiting  transfer  to  special  fiscal 

agents $0.22 

Inventory  of  stock  on  hand : 

Storehouse  stock $37,152.85 

Cement 225.58 

Structural  iron  and  steel 1,098.37 

Lumber 6, 854. 54 

Explosives 248.35 

Forage  in  stock 593.90 

Fuel 265.35 

Products  of  local  operations 756. 94 

Freight  and  handling  on  inventory  property *  2, 401. 08 


Accounts  receivable: 

Construction  charges  due  and  uncollected  from 

water  right  apphcants 9, 211. 31 

Construction  charges  unaccrued  on  contracts  with 

water  right  apphcants 3, 852, 986. 87 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  applicants 17, 691. 55 

Uncollected  rentals  of  power  and  light 2, 052. 52 

Uncollected  rentals  of  irrigation  water 75, 392. 00 

Other  uncollected  items  imclassified 8, 348. 76 

Unadjusted  transfers  to  other  projects 3, 777.01 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $4, 669, 438. 27 

Gross    supplemental    construction 

cost  of  project  to  date,  drainage. .        712, 474. 76 
Gross  opmtion  and   maintenance 

cost  during  construction 83, 675. 41 

Plant  accounts 14.614.52 


44,794.80 


3,969,460.02 


5,480,202.96 


>Dedact 
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CoDBtructioD  work  in  process — Gontd. 
Less  revenues  earned  during  con- 
struction- 
Rentals  of  buildings 17,007.57 

Rentals  of  grazing  and  farming 

lands 904.46 

Rentals  of  irrigation  water 53, 27 L  20 

Contractors'  freight  refunds.  • . .  552. 39 
Forfeitures  by  defaulting  bid- 
ders and  contractors 90. 00 

Receipts  from  sale  of  townsite 

lots,  abovecost 131,158.51 

Other  revenues,  unchissified ...  9, 228. 92 

Less  cost  adjustments- 
Profit  on  hospital  operations. ...  1, 292. 56 

Total  deductions $203,505.60 

Net  cost  of  construction  of  project  to  date $5,  276, 697. 36 

Defenred  operation  and  maintenance  charges 212,438.27 

Total  assets 9, 503, 390. 67 

LIABIUTIES,    RESERVES,    AND  CAPITAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 

tractB $15,848.71 

Unpaid  labor 13,208.00 

Unpaid  purchases 5, 410. 23 

Unpaid  freight  and  express  charges 5,097. 16 

Unpaid  passenger  fares 172.30 

Unredeemed  meal  tickets 479.04 

Otherimpaid  items  unclassified 84.37  _ 

^  40,299.81 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Value  of  construction  contracts  with  water-right 

applicants 4, 186, 792. 71 

Value  of  construction  contracts  with  water-right 

applicants  temporarily  suspended 179, 227. 50 

Construction  charges  paid  in  advance  by  water- 
right  applicants 53, 395. 04 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 8, 218. 06 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 1, 116. 75 

Capital  investment: 

Appropriation  transfer $3, 073. 27 

Disbursement  vouchers 6, 104, 975. 13 

Joint    construction    vouchers    re- 
ceived   32, 003. 51 

Transfer   vouchers    received    from 

other  projects 305,760.35 

^   ^ 6,445,812.26 

Loss 

Collections 1,155,526.84 

Collection     vouchers,     repay- 
ment refunds 458.00 

Joint  construction  vouchers  is- 
sued   82,003.51 

Transfer    vouchers    issued    to 
other  projects 223,483.11 

Net  investment 1, 411, 471. 46 

— ' ' 5,034,340.80 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 9,503,390.67 
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Operating  expenses  cmd  revenues,  Mimdoha  project,  to  June  SO,  1916, 

'  EZPBNSBS. 

Storage  works: 

aeration $36,015.74 
intenance 3,688.92 

139,  704. 66 

Pumping  for  irrigation: 

Operation 157,872.77 

Maintenance 76, 378. 97 

234, 251. 74 

Canal  system: 

Operation 15,499.95 

Maintenance 65,730.23 

81, 230. 18 

Lateral  system: 

Operation 151,166.84 

Maintenance 289,276.17 

440,443.01 

Drainage  sjrstem: 

Operation 17,672.86 

Maintenance 32,014.77 

49, 687. 63 

Undistributed  expenses: 

Operation 97,739.18 

Maintenance 91, 671. 45 

189, 410. 63 

1,034,727.85 

RBVENUBS. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 406, 558. 33 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 

applicants 580. 57 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

applicants 2,326.78 

Penalties  on  operation  and  maintenance  chaiges  accrued  on  contracts 

with  water-nght  applicants 1, 658. 82 

Discount  allowed  on  operation  and  maintenance  chai^ges  accrued  on 

contracts  with  water-ri^ht  applicants  (contra) >  3, 027. 72 

Rental  of  land  and  buildmgs  during  operating  period 1,027.11 

Rentals  of  power  and  light  during  operating  period 86, 466. 36 

Rentals  or  irrigation  water 157, 695. 96 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred 

to  and  added  to  construction  chaiges 83,675.41 

Otfier  revenues,  unclassified,  earned  during  operating  period 85, 327. 96 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 212, 438. 27 

Total 1,034,727.85 

Assets,  liabilities,  reserves,  and  capital,  Jackson  Lake  enlargement,  to  June  SO,  1916, 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock |50, 015. 60 

Lumber »  199. 07 

Explosives 355. 28 

Forage  in  stock 596. 65 

Fuel »64.88 

Goods  in  transit 992. 35 

Products  of  local  operation^ 6, 685. 83 

Freight  and  handling  on  inventory  property '  384. 44 

$56,997.32 
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Accounts  receivable: 

Other  uncollected  items  unclassified $98|  213. 75 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 1711,274.38 

Plant  accounts 6,558.36 

1716, 832.  74 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 804. 80 

Forfeitures  by  defaulting  bid- 
ders and  contractors 689. 65 

Less  cost  adjustments — 

Loss  on  mess  house  operations . .      '  $11, 358. 60 
Profit  on  mercantile  store  opera- 
tions   7,558.62 

Loss  on  hospital  operations '2, 162. 66 

Total  deductions M,  468.19 


Net  cost  of  construction  of  project  to  date 721, 300.  t 


Total  assets 876,512.00 

LIABILrnES,  RESERVES,  AND  CAPFTAL.  ===== 

Accounts  payable: 

Unpaid  contract  holdbacks 1100. 00 

Unpaid  labor 7,759.02 

Unpaid  purchases 3, 366.  69 

Unpaid  freight  and  express  charges 1, 390. 87 

Unpaid  passenger  fares 1, 243. 00 

Unredeemed  coupon  books 180. 00 

Unredeemed  meal  tickets 5. 05 

Other  unpaid  items  unclassified .82 

14, 041. 45 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Charges  accrued  on  Jaokson  Lake  enlargement  work 827, 615. 62 

Capital  investment: 

Disbursement  vouchers $688, 655.  47 

Transfer    vouchers    received    from 
other  projects 101, 508. 38 


Less — 

Collections 752, 939. 75 

Transfer    vouchers    issued    to 
other  projects 2, 369. 17 


790, 163. 85 


Net  investment 755,308.92 


34, 854. 93 


Total  liabilities,  reserves,  and  capital  investments  of  the  Gov- 
ernment         876, 512. 00 

AsseUf  UabUitieSy  reserves^  and  capital^  Garden  City  project^  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand — storehouse 

stock $4,518.01 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 
to  date $385,465.35 

>  Deduct. 
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Construction  work  in  procesa — Contd. 
Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings I859.5S 

Contractors'  freight  refunds 1, 911 .  73 

Forfeitures  by  defaulting  bid- 
ders and  contractor^. 5,800.00 

Other  revenues,  unclassified ...  13. 00 
Less  cost  adjustments — 

Ph)fit  on  mesB-house  operations .  860. 82 

Profit  on  hospital  operations. . .  585. 58 


Total  deductions 110,030.71 


Net  cost  of  construction  of 
project  to  date : $375,434.64 


Total  aaaets 379,052.65 

UABILITIBS,    RESERVES,   AND  CAPITAL. 

Accounts     payable — unpaid     contract 

holdbacks 3,711.86 

Capital  investment: 

Disbursement  vouchers $380, 066. 31 

Transfer    vouchers   received    from 


other  projects 11, 844. 58 

Loss 

Collections 4, 807. 67 

Transfer  vouchers  issued  to  other 
projects 10,862.43 


$391,910.89 


15, 670. 10 

Net  investment 376,240.97 

Total  liabilities,  reserves,  and 
capital  investments  of  the 
Government 379, 952. 65 

AstetSj  liabilitieSj  reaerveSf  and  capitaly  Huntley  project,  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $9,295.68 

Storehouse  stock 2, 203. 30 

Cement 366.20 

Structural  iron  and  steel 3, 194. 66 

Lumber 144.58 

Explosives 1,072.36 

Forage  in  stock 753. 54 

Products  of  local  operations 750. 50 

Freight  and  lumdling  on  inventory  property '  51. 30 

Accounts  receivable:  $17,729.52 

Construction  charts  due  and  uncollected  from 

water-right  applicants 5, 324. 79 

Construction  charRes  unaccrued  on  contracts  with 

water-right  appucants 591, 445. 15  . 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-ri^ht  applicants 7, 678. 83 

Uncollected  rentals  of  irrigation  water 62. 84 

Other  uncollected  items,  unclassified 585. 02 


605,096.63 


t  Deduct. 
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Construction  work  in  process: 

GtoA  cost  of  construction  of  project 

to  date W7,017.61 

Gross    supplemental    construction 

cost  of  project  to  date 476, 844. 83 

Gross  cost  of  producing  commercial 

power  during?  construction 19, 330. 78 

liOss  revenues  earned  dining  con- 
struction— 

Rentals  of  buildings 316. 00 

Rentals  of  grazing  and  farming 

lands 1,100.69 

Rentals  of  telephones  and  tolls .  406. 79 

Contractor's  freight  refunds 7, 633. 46 

Receipts  from  sale  of  town-site 

lots 37,644.72 

Other  revenues,  unclassified ....  21 2. 00 
Less  cost  adjustments,  loss  on  hos- 
pital operations 2, 826. 66 

Total  deductions 50, 038. 30 


18,046.64 


Net  cost  of  construction  of  project  to  date , . .  $1, 442, 154. 92 

Deferred  operations  and  maintenance  charges 92,248.61 

Total  assets 2,157,229.68 

UABIUTIER,  BESEBVE8,  AND  CAPITAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts....^   11,500.00 

Unpaid  labor 9,746.66 

Unpaid  purchases 2, 743. 66 

Unpaid  freight  and  express  charges 3, 923. 93 

Unpaid  passenger  fares 26.71 

Guarantee  and  special  deposits 105. 68 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

Value  of  construction  contracts  vrith  water-right 
applicants 802,887.90 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 68, 276. 86 

Construction  charges  paid  in  advance  by  water- 
right  applicants 1, 438. 69 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 3, 779. 56 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 234.32 

Capital  investment: 

Disbursement  vouchers |1, 808, 636. 08 

Transfer    vouchers    received    from 
other  projects 87, 247. 28 


866, 617. 32 


Less — 

Collections 462, 099. 67 

Collection  vouchers,  repayment 

refunds 631.62 

Transfer    vouchers    issued    to 

other  projects 160, 486. 45 


1, 896, 783. 36 


Net  investment 623,217.64 


1,272,666.72 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 

Digitized  by 


710      FIFTEENTH   ANNUAL  REPORT  OF   RECLAMATION  SERVICE. 
Operating  expenses  and  revenues  Huntley  project,  to  June  SOy  1916^ 

EXPENSES. 

PumDing  for  irrigation: 

Operation $3, 030. 23 

Maintenance 7,712.11 

$10,742.34 

Canal  Bystem: 

Operation 13,273.99 

MJdntenance 33, 537. 97 

46,811.96 

Lateral  system: 

Operation 24. 105 .  38 

Maintenance 122,607.43 

146,712.81 

Drainage  system: 

Maintenance 6, 818. 56 

Undistributed  expenses: 

Operation 2, 625. 39 

Maintenance 8, 314. 33 

10,939.72 

Total 222,025.39 

REVENUES. 

Operation  and  maintenance  chai^ges  accrued  on  contracts  with  water- 
right  applicants 122, 465. 60 

Operation  and  maintenance  charges  paid  in  advance  by  water-right  appli- 
cants   75.13 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

applicants 949.79 

Penuties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-nght  applicants 422. 45 

Discount  allowed  on  operation  and  maintenance  chaiges  accrued  on 

contracts  with  water-n^ht  applicants  (contra) '  544.45 

Rental  of  land  and  buildings  auring  operating  period 4, 131. 30 

Rentals  of  ^zin^  and  fanning  lanofs  during  operating  period 23. 75 

Rentals  of  irrigation  water 344. 46 

Rental  of  telephone  and  tolls  during  operating  period 2. 35 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges ^   1, 781. 61 

Other  revenues  unclassified,  earned  during  operating  period 124. 79 

Deferred  operation  and  maintenance  charges  (earned  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 92, 248. 61 

Total 222,025.39 

AssetSy  liabilitieSy  reserves,  and  capUaly  Milk  River  project,  to  June  SO,  1916. 

ASSETS. 

Cash: 

In  special  fiscal  agent's  possession,  awaiting  remit- 
tance   170. 00 

Cash  in  special  deposit  account 72. 85 

$142. 85 

Inventory  of  stock  on  hand: 

Storehouse  stock 16,539.94 

Cement 5,357.45 

Products  of  local  operations 97. 63 

Freight  and  handhng  on  inventory  property *  143. 67 

21,851.36 

Accounts  receivable: 

Uncollected  rentals  of  grazing  and  fanning  lands. . .  25. 00 

Uncollected  rentals  of  irrigation  water 1, 694. 80 

Uncollected  freight  refunds 4, 115. 34 

Other  uncollected  items  unclassified 99. 46 

' 5, 934. 00 


1  Deduct. 
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GoDstniction  work  contracted: 

Unearned  value  of  construction  work  contracted. . .        |88, 231. 82 
Estimated    engineering   expenses   on    construction 
work  contracted 13,500,00 

Construction  work  in  process:  *      » 

Gross  cost  of  construction  of  project 

to  date 12,672,930.35 

Gross  operation  and  maintenance  cost 


2, 741, 699. 94 


during  construction 51, 015. 21 

Plant  accounts 17, 754. 38 

Leas  revenues  earned  during  construc- 
tion— 

Rentals  of  buildings 1, 743. 13 

Rentals  of  grazing  and  farming 
lands 1,769.00 

Rentals  of  irrigation  water 11,834.17 

Contractors '  freight  refunds 18, 582. 71 

Forfeitures  by  defaulting  bidders 
and  contractors 1,865.26 

Receipts  from  sale  of  town-site 
lots »239.78 

Other  revenues,  unclassified 168. 15 

Less  cost  adjustments — 

Profit  on  mess-house  operations. .  3, 901. 52 

Profit  on  mercantile  store  opera- 
tions   3,  597. 17 

Profit  on  hospital  operations 470. 01 

Total  deductions 43,  69L  34 


Net   cost   of    construction   of 
project  to  date 2,698,008.60 


Total  assets 2,827.6 

LIABIUTIES,  RESERVES,  AND  CAPITAL.  === 


Accounts  payable: 

Unpaid  progress  earnings  under  construction  contracts.  22, 826. 01 

Unpaid  contract  holdbacks 6, 242. 90 

Unpaid  labor 3,446.42 

Unpaid  purchases 20, 069. 20 

Unpaid  freight  and  express  charges 8, 145. 81 

Unpaid  passenger  fares 36.  55 

Unpaid  agreements  to  purchase  real  property 468.  80 

Unredeemed  coupon  books 29. 10 

Guarantee  and  special  depoeits 72.  85 

Other  unpaid  items,  unclassified 320.21 

Contingent  obligations:  '  ^^»  ^^^'  ^ 

Unearned  value  of  construction  work  contracted...  88,231.82 

Estimated    engineering    expenses    on    construction 

work  contracted 13, 500. 00 

Capital  investment:  101,731.82 

Disbursement  vouchers $2, 597, 575.  61 

Transfer  vouchers  received  from  other 
projects 139, 993. 34 


Collections 37, 640.  63 

Transfer  vouchers  issued  to  other 
projects 35, 648. 77 


2, 737, 568.  95 


73, 289. 40 


Net  investment 2,664,279.55 


Total  liabilities,  reserves,  and  capital  investments  of  the  Govern- 
ment   2,827,669.22 


>  Deduct. 
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712      FIFTEENTH  ANNUAL  BEPOET  OF  BECLAMATION  SE&VIOB. 
AsaeU,  UabilUieSf  ruervet,  arid  oapUdlj  St  Mary  ttorage  umt,  to  Jwm  30,  X9X6. 

ASSITB. 

Gash: 

In  special  fiscal  agent's  possession,  awaiting  remittance |61. 85 

Inventory  of  stock  on  nand: 

Stores  issued  and  not  used $7,720.18 

Storehouse  stock *. 29,712.46 

Cement 18,414.21 

Structural  iron  and  steel 6,527.01 

Lumber 1,327.66 

Explosives 365.09 

Forage  in  stock 10,364.87 

Fuel 427.96 

Goods  in  transit 294. 46 

Freight  and  handling  on  inventory  property ^1, 298. 72 

73,866.06 

Accounts  receivable: 

Uncollected  freight  refunds -12,643.33 

Other  uncollected  items  unclassified 137. 83 

Unadjusted  transfers  to  other  projects. 40. 63 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 11,976,316.29 

Groas  operation  and  maintenance 

cost  diu*ing  construction 16, 960. 32 

Plant  accounts 96,573.94 

2,087,849.66 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 14, 774. 93 

Rentals  of  telephones  and  tolls.  684. 96 

Contractors'  freight  refunds 6, 499. 10 

Forfeitures  by  defaulting  bid- 
ders and  contractors 1, 893. 22 

Other  revenues,  unclassified ...  8. 60 

Less  cost  adjustments — 

Loss  on  mess-house  operations.         '  3, 802. 38 
Profit  on  mercantile  store  oper- 
ations   4, 694. 34 

Profit  on  hospital  operations. . .  2, 270. 14 

Total  deductions 27,022.80 

Net  cost  of  construction  of  project  to  date 2, 060, 826. 75 

Total  assets 2,137,555.46 

LIABIUTIES,    RESERVES,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $7,374.43 

Unpaid  purchases 1 2,  632 .  23 

Unpaid  freight  and  express  charges 5, 626. 54 

Unpaid  passenger  fares 29. 24 

Unredeemed  coupon  books 296.  30 

Other  unpaid  items  unclassified 9, 602. 89 


Capital  investment: 

Disbursement  vouchers |1, 996, 935. 89 

Transfer    vouchers    received    from 
other  projects 211, 335. 78 


1  Deduct 


36,46L68 


2,208,271.67 
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Capital  investments — Continued. 
Less — 

Collection  vouchers,  repayment 

refunds $51,113.26 

Transfer    vouchers    issued    to 
other  projects 55, 064. 59 


$106,177.85 


Net  investment $2, 102, 093.  i 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 2, 137, 555. 45 

As9et8,  liabilities  J  reserves  ^  and  capital.  Sun  River  project  ^  to  June  SO,  1916, 


ASSETS. 

Inventory  of  stock  on  hand : 

Stores  issued  and  not  used 

Storehouse  stock 

Cement 

Lumber 

Explosives 

Fuel 

Products  of  local  operations 

Freight  and  handling  on  inventory  property 

Accounts  receivable: 

Construction  chaises  due  and  uncollected  from 
water  right  apphcants 

Construction  chaijtes  unaccrued  on  contracts  with 
water-right  applicants 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  applicants 

Uncollected  rentals  of  buildings 

Uncollected  freight  refunds 

Uncollected  rentals  of  grazing  and  farming  land  . . 

Other  uncollected  itejns  unclassified 

Construction  work  contracted: 

Unearned  value  of  construction  work  contracted. . 

Estimated  engineering  expenses  on  construction 

work  contracted 

Construction  work  in  process:  " 

Gross  cost  of  construction  of  project 

to  date $3,052,135.97 

Plant  accounts 42,475.48 

Less  revenues  earned  during  con- 
struction — 
Rentals  of  buildings. 


$695.74 

51, 328. 10 

6,801.97 

6,238.25 

in.  30 

73.78 

1,112.67 

» 1,083. 79 


2,813.25 
256, 785. 40 

2,10L77 
45.00 

6,993.07 
283.20 
333.93 

118,066.32 
10,600.00 


3,094,611.46 


Rentals  of  grazing  and  fanning 
lands 

Rentals  of  telepthones  and  tolls. 

Contractors'  freight  refunds 

Receipts  from  sale  of  townsite 
lots 

Othei  Mvenues,  unclassified... 
Less  cost  adjustments — 

Loss  on  mess-house  operations. 

Profit  on  mercantile  store  oper- 
ations  

Loss  on  hospital  operatioTis 


11,234.57 

7,590.71 

301.65 

10,027.97 

8, 268. 19 
21,282.05 

M,  716. 47 

2, 885. 11 
»771.85 


Total  deductions. 


73,078.57 


$65,278.02 


269,355.26 


128,666.32 


Net  cost  of  construction  of  project  to  date 8, 021, 532. 88 

Deferred  operation  and  maintenance  charges 4 1, 232. 42 

Total  assets 3,526,065.26 
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714      FIFTEENTH   ANNUAL  REPORT  OF   RECLAMATION   SERVICE. 

LIABILITIES,    RESERVES,   AND  CAPITAL. 

A  ccounts  payable : 

Unpaid  progress  earnings  under  construction  con- 
tracts   117,192.44 

Unpaid  contract  holdbac  ks 12, 870. 98 

Unpaid  labor 10,395.50 

Unpaid  purcliases 11, 926. 62 

Unpaid  freight  and  express  cliarges 9, 539. 81 

Unpaid  passenger  fares 114. 85 

Unredeemed  coupon  books 71. 17 

Other  unpaid  items  unclassified 2, 060. 84 

164, 172. 21 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted..        118,066.32 
Estimated  engineering  expenses  on  construction 
work  contracted 10, 600. 00 

128, 666. 32 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 

project: 

Value  of  construction  contracts  with  water-right 
applicants 313,579.83 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 43, 664. 16 

Construction  duuges  paid  in  advance  by  water- 
right  applicants 1, 203. 79 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 3, 197.88 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 125. 60 

361,771.26 

Capital  investment: 

Disbursement  vouchers 13, 086, 168. 34 

Transfer    vouchers   received    from 
other  projects 163, 135. 54 

3,249,303.88 

Collections 207,895.26 

Collection  vouchers,  repayment 
refunds 881.82 

Joint  construction  vouchers  is- 
sued   69.071.33 

277, 848. 41 

Net  investment 2,971,455.47 

Total  liabilities,  reserves,  and  capital  investment  of  the 
Government 3, 526, 065. 26 

Operating  expenses  and  revenues,  Sun  River  projeri,  to  June  SO,  1916, 

EXPENSBS. 

Ston^  works: 

Operation $1,047.55 


^ntenancc 1, 255.  96 

^      ,       ,  12,303.51 

Canal  system: 

Operation 5,400.48 

Maintenance 17,807.25 

T   .      1      ^  23,207.73 

Lateral  system: 

Operation 13, 56a  56 

Maintenance 39,585.39 

XT  ^.  *-:u  *  ^  *  ^»  138. 96 

Undistributed  expenses: 

Operation 7,711.86 

mintenance 2,630.11 

10, 34L  VI 

Total 88,992.16 
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RBVENUB8. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants |43, 719.  68 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants 305.  32 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 
applicants 636.  66 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 
with  water-nght  applicants .77 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 
contracts  with  water-right  applicants  (contra) ^  277.  42 

Rentals  of  irrigation  water 497.  79 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred 
to  and  added  to  construction  charges 2,810.  71 

Other  revenues  imclassified^  earned  during  operating  period 67.  23 

Deferred  operation  and  maintenance  charges  (carri^  to  debit  side  of 
assets,  liabilities,  reserves  and  capital  statement) 41 ,  232.  42 

Total 88  992.16 

Assets,  liabilities,  reserves,  and  capital,  Lower  Yellowstone  project,  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand : 

Stores  issued  and  not  used $2, 115.  30 

Storehouse  stock 96.  59 

Cement 879.90 

Products  of  local  operations 97. 44 

Freight  and  handling  on  inventory  property 165. 35 


Accounts  receivable: 

Construction  char^  due  and  uncollected  from 

water-rijght  apphcants 57,  791.  28 

Construction  char^  unaccrued  on  contracts  with 

water-right  applicants 1, 150, 526.  77 

Operation  and  maintenance  charges  due  and  uncol- 
lected from  water-right  applicants 102,  718.  51 

Uncollected  rentals  of  buildings 12. 00 

Uncollected  rentals  of  grazing  and  farming  lands. .  70.  00 

Uncollected  rentals  of  irrigation  water 5, 340.  22 

Other  uncollected  items  unclassified 11. 00 

Unadjusted  transfers  to  other  projects , 104. 03 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $2, 830, 388.  75 

Gross    supplemental     construction 

cost  of  project  to  date 62, 829.  73 

2,893,218.48 

Leas  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 422.00 

Rentals  of  irrigation  water 27, 176.  94 

Rentals  of  telephones  and  tolls . .  4, 331. 04 

Contractors'  freight  refunds 21,  261. 33 

Le&s  cost  adjustments,  loss  on  meas- 
house  operations '  4,422.  69 

Total  deductions 48,768.62 


$3, 354. 58 


1, 316, 573.  81 


Net  cost  of  construction  of  project  to  date 2, 844, 449. 86 

Deferred  operation  and  maintenance  charges 325,325. 46 

Total  assets....'. 4,489,708.71 

i  Deduct 
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UABILITIES,    RESERVES,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  contract  holdbacks |13, 832. 11 

Unpaid  labor 2,178.03 

Unpaid  purchases 144. 70 

Unpaid  freight  and  express  charges 302. 17 

Unpaid  passenger  fares 138. 45 

Unpaid  agreements  to  purchase  real  property 694. 00 

*  Other  unpaid  items  unclassified 11, 927. 68 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

Value  of  construction  contracts  with  water-right 
applicants 1,043,918.35 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 174, 378. 95 

Construction  changes  paid  m  advance  by  water- 
right  applicants 25, 327.  52 

Construction  chaiges  paid  and  forfeited  by  water- 
right  applicants 595. 00 

Penalties  paid  on  construction  chaiges  by  water- 
right  applicants 14.  88 

Capital  investment: 

Disbursement  vouchers $3,294,422.82 

Joint    construction    vouchers    re- 
ceived         103,278.21 


129, 217. 14 


1, 244, 234.  70 


Less- 
Collections 140, 139. 28 

Joint  construction  vouchers  is- 
sued   41,309.88 


3, 397, 701. 03 


181, 449. 16 


Net  investment 3, 216,25L87 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 4, 489, 703.  71 

Operating  expen$et  and  revenues.  Lower  Yellowstone  project,  to  June  SO,  1916. 

EXPENSES. 

Stora£[e  works: 

Mainteance $93,337.98 

Canal  system: 

Operation $28, 465. 18 

Maintenance 137, 436. 84 

165,902.02 

Lateral  system 124, 777. 60 

Flood-i>rotection  system: 

Maintenance 34. 33 

Undistributed  expenses: 

Operation 9, 100.  56 

Maintenance 79,  Oil.  65 

88, 112. 21 


Total 472,164.14 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 138, 453. 74 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants -         622.96 

Operation  and  maintenance  chaiges  paid  and  forfeited  by  water-right 
applicants 440.00 
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Penaltiee  on  operation  and  maintenance  chai^ges  accrued  on  contracts 

with  water-nght  applicants |0. 04 

Discount  allow^  on  operation  and  maintenance  charges  accrued  on  con- 

tracts  with  water-rignt  applicants  (contra) >  4.22 

Rental  of  land  and  buildings  durinff  operating  period 5,464.76 

Rentals  of  ^razin^  and  fanning  lands  during  operating  period 579. 00 

Rentals  of  irrigation  water 48. 50 

Rental  of  telephone  and  tolls  during  operating  period 499.97 

Accrued  and  unpaid  operation  ana  maintenance  accruals  transferred  to 

and  added  to  construction  charges 1,700.05 

Other  revenues  unclassified,  earned  during  operating  period '  966. 12 

Deferred  operation  and  maintenance  charges  (camea  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 325, 325. 46 

Total 472,164.14 

Assets,  liabUUieSj  reserves,  and  capital.  North  Platte  project,  to  June  SOy  1916, 

▲88BT8. 

Ouh: 

Gash  in  special  deposit  account $5,299.94 

Inventory  of  stock  on  hand: 

Storehouse  stock $21,936.54 

Cement 3,308.64 

Structural  iron  and  steel 8, 914. 45 

Lumber 4, 575. 25 

Explosives 109.44 

Forage  in  stock 5,794.79 

Fuel : 1,616.33 

Products  of  local  operations 7, 075. 04 


Accounts  receivable; 

Construction  chai]^  due  and  uncollected  from 
water-ri^ht  apphcants 67, 536. 97 

Construction  char^^es  unaccrued  on  contracts  with 
water-right  apphcants 5, 327, 075. 05 

Operation  and  maintenance  chaiges  due  and  un- 
collected from  water-ri^ht  applicants 24, 700. 94 

Uncollected  rentals  of  irrigation  water 392. 00 


53, 330.  48 


Construction  work  contiacted: 

Unearned  value  of  construction  work  contracted. .  280, 200. 52 

Estimated  engineering  expenses  on  construction 

.  work  contracted 28,000.00 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $6,683,749.66 

Gross  operation  and  maintenance 

cost  diiring  construction 509,805.43 

Plant  accounts 62,210.77 


5,419,704.96 


308,200.52 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 5, 385. 68 

Rentals  of  grazing  and  farming 
lands 8,814.44 

Rentals  of  irrigation  water 19, 328. 30 

Contractors'  freight  refunds 15, 551. 80 

Forfeitures  by  defaulting  bid- 
ders and  contractors 16,805.00 

Other  revenues,  unclassified ...  1, 902. 79 


7,255,765.86 
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Construction  work  in  process — Continued. 
Less  cost  adjustments — 

Loss  on  mess-house  operations. .      ^  |13, 417. 69 
Profit  on  mercantile-store  oper- 
ations   4, 806. 93 

Profit  on  hospital  operations. . .  6, 366. 83 

Total  deductions $64,544.08 


Net  cost  of  constniction  of  project  to  date $7, 191, 221. 78 

Deferred  operation  and  maintenance  cnarges 57, 070. 04 

Total  assets 13,034,827.72 

LIABILITIES,    RESERVES,  AND  CAPrTAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   158,318.10 

Unpaid  contract  holdbacks 27, 503. 43 

Unpaid  labor 14,883.73 

Unpaid  purchases 6, 986. 49 

Unpaid  freight  and  express  charges 12, 082. 81 

Unpaid  passenger  fares 127. 89 

Unredeemed  coupon  books 26. 50 

Unredeemed  meal  tickets 5.  75 

Guaranty  and  special  deposits 5, 299. 94 

Other  unpaid  items  unclassified 22. 94 


Contingent  obligations: 

Unearned  value  of  construction  work  contracted..        280, 200. 52 
Estimated  engineering  expenses  on  construction 
work  contracted 28, 000. 00 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

Value  of  construction  contracts  with  water-right 
applicants 5,646,012.05 

Value  of  constniction  contracts  with  water-right 
applicants  temporarily  suspended 98, 330. 00 

Constniction  chaiges  paid  in  advance  by  water- 
right  applicants 81. 75 

Construction  chai^ges  paid  and  forfeited  by  water- 
right  applicants 5, 181. 65 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 6, 571. 62 

Capital  investment: 

Disbursement  vouchers $7, 451, 859. 57 

Transfer    vouchers   received    from 
other  projects 214, 962. 00 


125,257.68 


308,200.52 


5,756,177.07 


Collections 793,476.97 

Collection  vouchers,  repayment 

refunds 441. 12 

Transfer    vouchers    issued    to 

other  projects 27, 710. 93 


7,666,821.57 


821, 629. 02 


Net  investment 6,845,192.65 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 13, 034, 827. 72 

1  Deduct. 
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FINANCIAL  STATEMENTS.  ^  719 

Operating  expemea  and  revenues  North  Platte  (Tnteratate)  project,  to  June  SO,  1916, 

■ZPBN8B8. 

Storage  works: 

(^)eration $22,677.99 

Maintenance 6,804.28 

128,482.27 

Canal  system: 

Operation 80,596.84 

N^ntenance 136, 595. 44 

217,191.28 

Lateral  system: 

Operation 142, 030. 78 

Maintenance 116,322.00 

258,C52.78 

Drainage  system: 

Operation 446. 40  - 

Maintenance 4, 982.  38 

5,428.78 

Total 509,465.11 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 366, 142. 53 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants 20.62 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 
applicants 1,031.95 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts  with 
water-right  applicants 650.  71 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on  con- 
tracts  with  water-rignt  applicants  (contra) 1, 970.  20 

Rentals  of  irrigation  water 5, 161. 21 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 
and  added  to  construction  charges 81,  348.  25 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 57, 070. 04 

Total 509,455.11 

Assets,  liabilities,  reserves,  and  capital,  Truckee- Carson  project,  to  June  SO,  1916. 

ASSETS.     . 

Cash: 

Cash  in  special  deposit  account $11, 934. 63 

Inventory  of  stock  on  hand: 

Storehouse  stock $53, 028. 79 

Cement 457.38 

Structural  iron  and  steel 932.05 

Lumber 2,647.67 

Explosives 62.90 

Forage  in  stock 354.30 

Goods  in  transit 6. 00 

Freight  and  handling  on  inventory  property *  2, 965. 21 

54,623.88 

Accounts  receivable: 

Construction  charges  due  and  uncollected  from  water- 

light  applicants 4,762.38 

Construction  charges   unaccrued  on    contracts  with 

water-right  apphcants 661,209.36 

Operation  and  maintenance  charges  due  and  uncol- 
lected from  water-light  applicants 16, 985. 93 

Uncollected  rentals  of  grazing  and  farming  lands 1, 752. 83 

Uncollected  rentals  of  power  and  light 1, 730. 25 

Uncollected  rentals  of  irri^tion  water 42. 50 

Other  uncollected  items  unclaaBified 230.63 


Digitized  by 
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720      FIFTEENTH  ANNUAL  REPORT  OF   RECLAMATION  SERVICE. 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $5,948,867.72 

Plant  accounts 24,449.20 

15, 973, 316. 92 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 17, 684. 11 

Rentals  of  grazing  and  farming 

lands 17,919.82 

Contractors'  freight  refunds 412. 07 

Forfeitures  by  defaulting  bid- 

ders  and  contractors 499.95 

Less  cost  adjustments — 

Ph)fit  on  mess-house  operations.         17, 756. 13 
Profit  on  mercantile-store  oper- 
ations   17, 825. 35 

Loss  on  hospital  operations. ...         ^1, 377. 97 
Plant  accounts 22,608.05 

Total  deductions 93,327.51 

Net  cost  of  construction  of  project  to  date $5, 877, 966.  48 

Deferred  operation  and  maintenance  charges 140,270.84 

Total  assets 6,763,432.63 

LIABILITIES,    RESERVES,  AND  CAPrTAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   $6,680.85 

Unpaid  labor 5,266.59 

Unpaid  purchases 1, 881. 84 

Unpaid  freight  and  express  chaiges 4,434.55 

Unpaid  passenger  fares 61. 55 

Unpaid  agreements  to  purchase  real  property 1, 504. 00 

Unredeemed  coupon  books 119. 85 

Unredeemed  meal  tickets. 144. 00 

Guaranty  and  special  deposits 11,934.63 

Other  unpaid  items  unclassified 27. 00 


Reserves  for  repayment  to  reclamation  ftmd  of  cost  of 
project: 

value  of  construction  contracts  with  water-right 
applicants 937,519.13 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 9, 676. 00 

Construction  chaiges  pidd  in  advance  by  water- 
right  ai)plicants 9, 425. 76 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 1, 444. 60 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 280.21 

Capital  investment: 

Disbursement  vouchers $6, 165, 013. 01 

Joint    construction    vouchers    re- 
ceived    11, 594. 86 

Transfer   vouchers   received    from 

other  projects 285,621.81 

6,462,229.68 

i  Deduct. 


32,054.86 


958,245.70 
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FINANCIAL  STATEMENTS.  721 

Oapital  ixiv«rtBMiit--Contmued. 
Urn- 

CoUectioiw 1627,202.79 

Collection  vouchers,  repayment 

refunds 252.00 

Joint  conftniction  voucherB  io- 

■aed 11,594.86 

Tiansfer    vouchen    isBued    to 

other  projects 50,047.96 

$689,097.61 

Net  investment $5, 773, 132. 07 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 6,763,432.63 

Operatmg  egpemes  and  revenues  Truckee-tCarson  project,  to  June  SO,  1916. 

■XPBNBE8. 

Storase  wotka: 

Operation 127,437.83 

Maintenance 13,035.36 

Oanal  system: 

Operation 6, 251. 87 

Maintenance 17,178.26 

Lateral  system: 

Operation 126,166.90 

Maintenance 1 63, 482. 00 

Drainage  s)nitem: 

Ojeration 1, 21&  56 

Maintenance 43, 330. 73 


940,473.19 

23, 43a  13 

289,598.99 

44,549.29 
Flood  protection  system: 

Maintenance 1, 44L 16 

Undistributed  expenses 16^  531. 97 

Total 416,024.73 

Rl  VENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 214, 687. 53 

Operation  and  maintenance  chaiges  paid  in  advance  by  water-right 

applicants 28.63 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

applicants 1,240.87 

Penalties  on  operation  and  maintenance  chaiges  accrued  on  contracts 

with  water-nght  applicants 945. 15 

Discount  allowed  on  operation  and  maintenance  chaiges  accrued  on 

contracts  with  water-ri^^ht  applicants  (contra) ^  916. 69 

Rental  of  land  and  buildings  during  operating  period 542. 27 

Rentals  of  power  and  light  during  operating  period 27, 445. 95 

Rentals  of  irrigation  water 5, 553. 30 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges 2, 022. 93 

O^er  revenues  unclassified,  earned  during  operating  period 24, 203. 95 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 140, 270. 84 

Total 416, 024. 7« 


iPeducl. 
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AssetSy  liabilities,  reserves,  and  capital,  Carlsbad  project,  to  June  SO,  191$. 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock $5, 793. 48 

Cement 517.44 

Lumber 2,274  26 

Explosives 1,052.67 

Forage  in  stock 27. 91 

Fuel 147.30 

Goods  in  transit 7, 761. 46 


Accounts  receivable: 

Construction  chaiges  due  and  uncollected  from 
water-right  apphcants 14, 679. 98 

Construction  cnaii^s  unaccrued  on  contracts  with 
water-right  applicants 894, 278. 20 

Operation  and  maintenance  charges  due  and  uncol- 
lected from  water-right  applicants 13, 314. 26 

Other  uncollected  items  unclassified 161. 70 


$17,574.42 


1,081,106.36 


Construction  work  in  process: 

G^oas  cost  of  construction  of  project 

to  date $1,065,20L85 

Plant  accounts 15,904.51 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 578.00 

Rentals  of  irrigation  water 8, 163. 35 

Other  revenues,  unclassified ...  2, 357. 88 

Less  cost  adjustments  on  hospital 

operations *  150. 51 

Total  deductions 10, 948. 72 


922,434.14 


Net  cost  of  construction  of  project  to  date 1, 070, 157. 64 

Deferred  operation  and  maintenance  charges 10, 097. 39 

Total  assets 2,020, 263. 59 

LIABIUTIES,    RESERVES,    AND   CAPirAL. 

Accounts  payable: 

Unpaid  labor 13,309.93 

Unpaid  purchases 1, 593. 67 

Unpaid  freight  and  express  chaiges 2, 464. 08 

Unpaid  passenger  fares 82. 45 

Other  unpaid  items  unclassified 7, 004. 40 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project:  ' 

value  of  construction  contracts  with  water-right 
applicants 1,037,295.00 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 10, 485. 00 

Construction  chfuges  paid  in  advance  by  water- 
right  applicants 1, 379. 38 

Construction  chaiges  paid  and  forieited  by  water- 
right  applicants 151. 90 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 1,080.64 


14,454.5S 


1,050,391.92 


1  Deduce 
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FINANCIAL   STATEMENTS.  723 


Oapital  investment: 

DiBbursement  vouchers $1, 231, 671. 73 

Appropriation  transfers 9, 807. 81 

Truisfer    vouchers   received    from 
other  projects 34, 084. 53 


$1, 275,  564. 07 


Collections 306, 435. 97 

Transfer    vouchers    issued    to 
other  projects 13, 710. 9fe 


320, 146. 93 
1955, 417. 14 


Total  liabilities,  reserves,  and  capital  invest- 
ments of  the  Government 2, 020, 263. 59 

Operating  expenses  and  revenua,  Carlsbad  project,  to  June  SO,  19 IS, 

EXPENSES. 

Storaee  works: 

Maintenance $8,  651. 39 

Canal  system: 

Operation $70, 875. 25 

Maintenance 39,  991. 42 


110, 866. 67 
Lateral  system: 

Maintenance 43, 559. 16 

Drainage  system: 

Mamtenance 1,  218. 12 

Undistributed  expenses: 

Operation 5, 228. 29 

MAintenance 5, 103. 25 

10, 331. 54 


Total 174,626.88 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  con- 
tracts with  water-right  applicants 152  788.  91 

Operation  and  maintenance  charges  paid  in  advance 

oy  water-ri£;ht  applicants 570. 68 

Operation  and  maintenance  charges  paid  and  forfeited 

Dy  water-right  applicants 110. 85 

Penalties  on  operation  and  maintenance  charges  accrued 

on  contracts  with  water-right  applicants 698. 25 

Discouiit  allowed  on  operation  and  maintenance  charges 

accrued   on   contracts  with  water-right   applicants 

(contra) «  323. 89 

Rental  of  land  and  buildings  during  operating  period 3, 105. 44 

Rentals  of  grazing  and  farming  lands  during  operating 

period 256. 00 

Rentals  of  irrigation  water 5, 159.  28 

Other  revenues  unclassified  earned  during  operating 

period 2,163.97 

Deferred  operation  and  maintenance  charges  (carried 

to  debit  side  of  assets,  liabilities,  reserves,  and  capital 

statement) 10,  097. 39 

Total 174, 626. 88 

Assets,  liabilities^  reserves,  and  capital,  Hondo  project,  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand : 

Storehouse  stock $27. 05 

Lumber 63. 51 

Forage  in  stock 17. 10 

.      $107. 66 

>  Deduct. 
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724      FIFTEENTH   ANNUAL   REPORT   OF   RECLAMATION   SERVICE. 

Accounts  receivable: 

Uncollected    rentals    of    irrigation 
water $3.70 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $339, 491.  68 

Gross  operation  and   maintenance 

cost  during  Construction 38,914.59 

Plant  accounts 270. 00 


Less  revenues  during  construction- 
Rentals  of  buildings 

Rentals  of  irrigation  water 

Contractor's  freight  refunds. . . . 
Other  revenues,  unclassified. . . 
Loss  on  hospital  operations 

220.00 

8, 229.  40 

159.  63 

55.36 

»78.00 

$378,676.27 
8, 586. 39 

Total  deductions 

Net  cost  of  construction  of 
Droiect  to  date 

370,089.88 
870,20L24 

Total  assets 

— 

IVES,  AND  CAI 

LIABILmES,  RESEI 

Accounts  payable: 

Unpaid  labor 

»ITAL. 

$248.  33 

Unpaid  purchases 61. 10 

Unpaid  freight  and  express  charges 1. 55 

Capital  investment: 

Disbursement  vouchers $390, 328.  61 

Appropriation  transfers 441.  61 

Transfer    vouchers    received    from 

other  projects 13, 834. 97 

404, 605. 19 

jj0gg 

Collections 33,  838. 16 

Transfer    vouchers    issued    to 
other  projects 876.  77 

Net  investment 34, 714. 93 


310. 08 


369, 890.  26 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 370, 201.  24 

AtseU,  liabiliiieSy  reserves,  and  capital,  Rio  Grande  project  (exclusive  of  Elephant  ButU 
storage),  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $1, 293. 78 

Storehouse  stock 12, 694. 15 

Cement 790.46 

Structural  iron  and  steel 1, 885. 43 

Lumber 4, 559.  66 

Explosives 18. 45 

Forage  in  stock 14. 79 

Fuel 495.81 

Freight  and  handling  on  inventory  property 1, 399. 39 


Accounts  receivable: 

Uncollected  rentals  of  irrigation  water 47, 549.  72 

Other  nncollected  items  unclassified 179. 09 


$23,15L92 
47, 728.  81 


1  Deduct. 
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FINANCIAL  STATEMENTS.  725 


Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $1, 626, 089.  44 

Gross  operation   and   maintenance 

coet  during  construction 151, 133.  53 

Plant  accounts 38,704.08 


$1,815,927.05 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 828.74 

Rentals  of  irrigation  water 212, 453.  25 

Contractors'  freight  refunds 2, 156.  77 

Less  coet  adjustments — 

LoBB  on  mess  house  operations . .  *  3, 063. 11 

Profit  on  mercantile  store  opera- 
tions    666. 03 

Profit  on  hospital  operations 7, 926. 43 

Total  deductions 220,968.11 

Net  cost  of  construction  of 
project  to  date $1,594,95&94 

Total  assets 1, 665, 839. 67 

LIABILITIES,  BESERYES,  AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $10,060.94 

Unpaid  purchases 4, 072.  29 

Unpaid  treight  and  express  charges .  8, 072.  09 

Unpaid  passenger  fares 170.  35 

Unpaid  agreements  to  purchase  real 

property 17,817.45 

Unredeemed  coupon  books 94.  25 


Capital  investment: 

Disbursement  vouchers 1, 739, 464.  59 

Transfer    vouchers    received    from 
other  projects 95, 319. 66 


Collections 171, 996.  43 

Transfer    vouchers    issued    to 
other  projects 37,  235. 52 


$40, 287. 37 


1, 834, 784. 25 


209,  231. 95 


Net  investment 1,625,552.30 

Total  liabilities,  reserves,  and 
capital  investments  of  the 
Government , 1,665,839.67 

AuetSf  liabUitietf  reaerveSy  and  capital^  Elephant  Butte  storage  project,  to  June  SO^  1916. 

ASSETS. 

Cash: 

In  special  fiscal  agent's  possession,  awaiting  remittance $1, 058. 35 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $1,  726. 08 

Storehouse  stock * 38, 632. 56 

Cement 587.26 

Lumber 2,  988. 68 

Explosives 6, 109. 05 

Forage  in  stock 273. 87 

Fuel 64.37 

Freight  and  handling  on  inventory  property ^6,  631. 82 


» Deduct. 


43,750.05 
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Accounts  receivable: 

Uncollected  items  unclaasitied $9, 793. 88 

Unadjusted  transfers  to  other  projects 831. 49 

Construction  work  in  process: 

Gross  cost  of  construction  of  project  to  date 4, 931,  864. 46 

Less  revenues  earned  dining  con- 
struction— 

Rentals  of  buildings $32, 332. 17 

Rentals  of  power  and  light 2,  243. 33 

Contractors'  freight  refunds 2, 213. 66 

Forfeitures  by  defaulting  bid- 
ders and  contractors 5,313.43 

Other  revenues,  unclassified . . .  584. 34 

Less  cost  of  adjustments — 

Loss  on  mess  house  operations . .  ^  233. 07 
Profit  on  mercantile  store  opera- 
tions           86, 413. 19 

Loss  on  hospital  operations ^8, 377. 91 

Profit  on  railroad  operations. . .  19, 997. 07 

Total  deductions 75,821.87 


$10,625.37 


Net  cost  of  construction  of  project  to  date 4, 856, 042. 59 

Total  assets 4,911,476.36 

LIABILITIES,    RESERVES,    AND  CAPITAL. 


Accounts  payable: 

Unpaid  labor $9,566.93 

Unpaid  purchases 2,  561. 48 

Unpaid  freight  and  express  charges 16, 116. 28 

Unpaid  passenger  fares 43. 35 

Unpaid  agreements  to  purchase  real  property 3, 200. 00 

Unredeemed  coupon  books 531. 90 

Other  unpaid  items,  unclassified 80. 00 

Capital  investment: 

Disbursement  vouchers $4, 969, 927. 34 

Transfer    vouchers    received    from 

other  projects 231, 945. 21 

5,201,872.55 


322, 496. 13 


32,099.94 


Collections 249,005.19 

Transfer  vouchers  issued  to  other 
projects 73, 490. 94 


Net  investment 4, 879,  376. 42 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 4,911,476.36 

AjueU,  liabilUies,  reserves,  and  capital,  North  Dakota  pumping  project,  to  June  30,  1916, 

ASSETS. 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $399. 59 

Storehouse  stock 3, 229. 34 

Structural  iron  and  steel 364. 25 

Forage  in  stock 287. 94 

Fuel 677.32 

Products  of  local  operations 53. 32 

Freight  and  handling  on  inventory  property *  33. 59 


>Dedact. 


$4,978.17 
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FINANCIAL   STATEMENTS.  727 

Accounts  receivable: 

Construction  chfti:]s;e8  due  and  uncollected  from 

water-rijg:ht  applicants $39,  909. 37 

Construction  cnarges  unaccrued  on  contracts  with 

water-right  applicants 231, 648. 94 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  applicants 11, 314. 63 

Uncollected  rentals  of  power  and  light 2, 175. 00 

Uncollected  rentals  of  irrigation  water 821. 57 

$285,  769. 51 

Construction  work  in  process: 

Gross  cost  of  construction  of  project  to  date 739, 880. 25 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 1347. 16 

Rentals  of  irrigation  water 196. 75 

Contractors'  freight  refunds 5, 495. 08 

Total  deductions 6, 038. 99 

Net  cost  of  construction  of  project  to  date 733,  841. 26 

Deferred  operation  and  maintenance  cnaiges 204, 074. 93 

Total  assets 1, 228,  663. 87 

LIABILITIES,    RESERVES,    AND   CAPITAL. 

Accounts  payable: 

Unpaid  labor $1, 498. 85 

Unpaid  purchases 107. 74 

Unpaid  freight  and  express  charges 111.  92 

Unpaid  passenger  fares 2. 40 

Other  unpaid  items,  unclassified 78. 15 


1,799.06 


279,324.73 


Reser\'es  for  repayment  to  reclamation  fimd  of  cost  of 
project: 

Value  of  construction  contracts  with  water-right 
applicants 279,090.18 

Construction  charges  paid  in  advance  by  water- 
right  applicants 16. 43 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 202. 40 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 15. 72 

Capital  investment: 

Disbursement  vouchers $1, 041,  622. 48 

Transfer   vouchers    received    from 
other  projects 195, 853. 85 

1, 237, 476. 33 

Collections 106,595.71 

CoUection  vouchers,  repayment 

refunds 153. 00 

Transfer    vouchers    issued    to 

other  projects 183, 187. 54 

289, 936. 26 

Net  investment 947, 540. 08 


Total  liabilities,  reserves,  and  capital  investments  of  the 

Government 1,228,663.87 
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728      FIFTEENTH  ANNUAL  BEPOBT  OF  RECLAMATION  SERVICE. 
OperaUng  expenses  ctnd  revenues  North  Dakota  pumping  project  to  June  SO,  1916. 

BZPBNSBS. 

Pumping  far  irrigation: 

Operation $182,934.67 

Maintenance 46, 444. 74 

$228. 379. 31 

Oftoal  system: 

()peration 100.99 

luuntenance 2, 179. 67 

2,280.66 

Lateral  system: 

Operation 24,930.14 

Maintenance 10, 056. 44 

34, 985. 58 

Commercial  power  operations 82, 224. 87 

Total 347,870.32 

RXYXNUXS. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants 24, 340. 51 

Opmtion  and  maintenance  charges  paid  in  advance  by  water-right  appli- 
cants   10L20 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

applicants 156. 27 

Penaltiee  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-nght  api>licants 44. 09 

Rental  of  land  and  biuldings  during  opeiating  period 1, 999. 83 

Rentals  of  power  and  light  during  operating  period 75, 320. 96 

Rentals  of  irrigation  water 2, 768. 35 

Accrued  and  tmpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges 22, 191. 93 

Other  revenues  unclassified,  earned  during  operating  period 16, 872. 26 

Deferred  operation  and  Liaintenance  charges  (earned  to  dpbit  side  of 


Ki  opefal 
s,  llabilit 


assets,  liabilities,  reserves,  and  capital  statement) 204, 074. 93 

Total 347,870.32 

Assets,  Uabilities,  reserves,  and  capital,  Lawton  project,  to  June  SO,  1916, 

A88BT8. 

Construction  work  in  process: 

Gross  cost  of  construction  of  project  to  date.      $9, 646. 64 

Plant  accounts 894. 77 

$10,54L41 

Less  cost  adjustments,  profit  on  hospital 
operations 9.00 

Net  cost  of  construction  of  project  to 
date $10,632.41 

Total  aasets 10,632.41 

UABIUTIBS,   BBSBRVE8,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  purchases $616. 13 

Unpaid  freight  and  express  charges 6. 66 

Unpaid  passenger  fares 22.22 


Capital  investment: 

Disbursement  vouchers $8, 575. 57 

Vouchers  received  (approximate) 230. 36 

Transfer  vouchers  received  from  other  pro- 
jects         1,407.18 


643.01 


10.213.10 
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FINANCIAL  STATEMENTS.  729 

Capital  investment— Continued. 


Collectionfl 

Transf «*  vouchera  iasued 

10.20 
323.50 

1323.70 

Not  investment. 

19, 889. 40 

Total  liabilities,  reserves, 
and  capital  investmentsof 
the  Government 10. 532. 41 

A$9et8,  liabiiUies,  rsaervei ,  and  capital,  Umatilla  project,  to  June  SO,  1916, 

AsasTB. 
Inventory  of  stock  on  hand: 

Storehouse  stock $7, 001. 67 

Cement 9, 187. 42 

Lumber 894. 89 

Forage  in  stock 1, 634. 50 

Fuel 80.58 

Products  of  local  operations 2, 647. 53 


Accounts  receivable: 

Construction  chaises  due  and  uncollected  from 
water-right  apphcante 19, 282. 98 

Construction  ch&me  unaccrued  on  contracts  with 
water-right  applicants 680, 156. 54 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-ri^ht  applicants 15, 690. 08 

Uncollected  rentals  of  irrigation  water 3. 49 

Other  uncollected  items  unclassified 4. 80 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 12,153.657.22 

Gross    supplemental    construction 

cost  of  project  to  date 14,118.95 

Plant  accounts 7,816.07 


121,446.59 


715,137.89 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 4, 599. 25 

Rentals  of  grazing  and  fanning 

lands 21,89L46 

Rentals  of  irrigation  water 95. 54 

Contractors'  freight  refunds 1, 055. 31 

Forfeitures  by  defaulting  bid- 
ders and  contractors 100.00 

Other  revenues,  unclassified.. ..         10, 060. 00 
Less  cost  adjustments- 
Profit  on  mess  house  operations.  2, 687. 78 
Profit  on  mercantile  store  opera- 
tions   7. 75 

Loss  on  hospital  operations >  1, 061. 19 


2,175,592.24 


39,435.90 


Net  cost  of  construction  of  project  to  date 2,  Ij^,  156. 84 

Deferred  operation  and  maintenance  charges 115,661.61 

Total  aasets 2,988,402.43 
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730      FIFTEENTH   ANNUAL  REPORT   OF  RECLAMATION  SERVICE. 

LIABILITIES,    RESERVES,    AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $11,037.91 

Unpaid  purchases 6,825.26 

Unpaid  freight  and  express  charges 11. 282. 36 

Unpaid  passenger  fores 70. 20 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
proiect: 

Value  of  construction  contracts  with  water-right 
applicants 753, 898. 93 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 120, 865.00 

Construction  chuges  paid  m  advance  by  water- 
right  applicants 27, 265. 11 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 3, 668. 72 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 437. 64 

Capital  investment  : 

Disbursement  vouchers $2, 432, 764. 33 

Transfer   vouchers   received   from 

other  projects 78, 469. 22 

2,611,233.65 


458,182.25 


$29,215.78 


906,136.40 


CoUections 363,726.21 

Collection  vouchers,  repayment 

refunds 72.55 

Transfer    vouchers    issued    to 

other  projects 94, 383. 49 


Net  investment 2, 063, 151. 80 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 2, 988, 402. 43 

Operating  expenses  and  revenues^  Umatilla  project,  to  June  SO,  1916. 

EXPENSES. 

Storage  works: 

Operation $47, 036. 97 

Maintenance 43, 158. 15 


Canal  S3nitem: 

Operation 81. 80 

Maintenance 819. 39 


$90, 195. 12 


901.10 


Lateral  system: 

Operation 39, 557 .  87 

Maintenance 96, 920. 50 

136,478.37 

J)raina^  system: 

Maintenance : 6, 513. 30 

Total , 234,087.98 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants .«. .  84,  756. 64 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants 3, 360. 79 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 
applicants 1, 190. 23 
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Penalties  on  operation  and  maintenance  chaiges  accrued  on  contracts 

with  water-right  applicants $689. 13 

DiBCOxmt  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-nght  applicants  (contra) *  189. 18 

Rentals  of  irrigation  water 8, 477. 94 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges 19, 447. 78 

Other  revenues  unclassified,  earned  during  operating  period.  .--•.; 693. 04 

Deferred  operation  and  maintenance  duurges  (carried  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 115, 661. 61 

Total 234,087.98 

Assets,  liabilities,  reserves,  (md  capitaly  Klamath  project,  to  June  SO,  1916. 

ASSETS. 

Gaah — Cash  in  special  deposit  account |360. 95 

Inventory  of  stock  on  hand: 

Storehouse  stock 16,462.70 

Cement 669. 17 

Structural  iron  and  steel 1, 178. 38 

Lumber 1,585.56 

Explosives 2, 026. 44 

Forage  in  stock 2,710.32 

Fuel 1,231.26 

Freight  and  handling  on  inventory  property 486. 51 

16,250.34 

Accounts  receivable: 

Construction   char^    due   and    uncollected    from 

water-ri^t  applicants 4, 360. 69 

Construction  chaiges  unaccrued  on  contracts  with 

water-right  appucants 495, 599. 68 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  applicants 5, 657. 88 

Uncollected  rentals  of  irrigation  water 142. 50 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $2,620,333.58 

Gross    supplemental     construction 

cost  of  project  to  date 72, 457.  98 

Gross  operation  and  maintenance 

coBt  during  construction 24,833.35 

Plant  accounts 32, 617.  63 

2,760,242.64 

Less  revenues  earned  during  con- 
struction— 

Bentalfl  of  buildings 30.00 

Rentals  of  grazing  and  fanning 

lands 6,812.23 

Rentals  of  irrigation  water 31, 488. 21 

Contractors'  freight  refunds...  8,555.71 

Receipts  from  sale  of  town-site 

lots 811.22 

Other  revenues,  unclassified. . .  47. 54 

Total  deductions 47, 744. 91 

Net  cost  of  construction  of  project  to  date 2, 702, 497. 63 

Deferred  operation  and  maintenance  charges 66.033.67 

Total  assets 3,290,903.34 

1  Deduct. 
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732      FIFTEENTH  ANNUAL  REPORT  OF   RECLAMATION   SERVICE. 
LIABILITIES,    RESERVES,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   $640.75 

Unpaid  labor 9,307.35 

Unpaid  purchases 8,00L61 

Unpaid  Ireight  and  express  charges 2, 043. 96 

Unpaid  passenger  fares 21.66 

Unpaid  agreements  to  purchase  real  property. . . .  281. 50 

Guarantee  and  special  aeposits 360. 95 

-: $20,657.77 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Value  of  construction  contracts  with  water-right 

applicants 708,690.95 

Value  of  construction  contracts  with  water-rig^t 

applicants  temporarily  suspended 81, 480. 00 

Construction  charges  paid  m  advance  by  water- 
right  applicants 677. 28 

Construction  charges  paid  and  forfeited  by  water- 

rig^t  applicants 9. 00 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 368. 95 

791, 226. 18 

Capital  investment: 

Disbursement  vouchers 2, 914, 117. 19 

Transfer  vouchers    received   from 

other  projects 85,853.89 

$2, 999, 97L  08 

Ij€Sfr~~ 

CoUections 489,125.98 

Collection  vouchers,  repayment 

refunds 206. 00 

Transfer  vouchers  issued  to  other 

projects 31, 619. 71 

Net  investment 520, 951. 69 

2,479,019.39 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 3,290,903.34 

Operating  expenses  and  revenuesy  Klamath  project,  to  June  SO,  1916. 

EXPENSES. 

Canal  system: 

Operation $24,097.75 

Maintenance 28, 368. 93 

$52,466.68 

Lateral  system: 

Operation 34, 754. 45 

Maintenance 97,335.39 

132,089.84 

Flood-protection  system: 

Maintenance 9, 831. 69 

Undistributed  expenses: 

Operation 4,058.42 

MAintenance 5, 028. 57 

9,086.99 

Supplemental  construction  chargeable  to  operation  and  maintenance: 

Cost  to  Aug.  31,  1914 16,597.10 

Total 220,072.30 


Digitized  by  VjOOQIC 


FINANCIAL  STATEMENTS.  733 

RBVBNUSS. 

Oj)eration  and  nudnteiiance  charges  accrued  on  contracts  with  water- 

rigjit  applicants $149,726.87 

Opmtion  and  maintenance  charges  paid  in  adva^nce  by  water-right 

applicants 876. 21 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

applicants 8. 76 

Peiuuties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-nght  applicants 70. 67 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-right  applicants  (contra) '1, 142. 82 

Rentals  of  irrigation  water 3, 235. 00 

Accrued  and  tmpaid  operation  and  maintenance  accruals  transferred 

to  and  added  to  construction  cluurges *. 1, 269. 95 

Deferred  operation  and  maintenance  chuges  (carried  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 66, 033. 67 

Total 220,072.30 

Astets,  UabUiHeB,  reserves,  and  capital.  Belle  Fourche  project,  to  June  SO,  1916, 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock $12, 052. 04 

Cement 3, 049.  21 

Structural  iron  and  steel 597. 53 

Lumber 6,757.44 

Forage  in  stock 2,468.64 

Fuel 201.02 


Accounts  receivable: 

Construction  chai^  due  and  uncollected  from 
water-ri^ht  applicants 24, 381.  92 

Construction  char]^  imaccrued  on  contracts  with 
water-right  apphcants 1, 728, 010. 56 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-ri^ht  applicants 24, 573.  28 

Uncollected  rentals  of  buildings 50. 00 

Other  uncollected  items  uncUssified 49.  20 


$25, 125. 88 


1,777,064  96 
Construction  work  contracted: 

Unearned  value  of  construction  work  contracted %  544. 35 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $3, 406, 244.  43 

Plant  accounts 14,306.99 


Less  revenues  earned  during  con- 
struction- 
Rentals  of  buildings 4, 248.  40 

Rentals  of  grazing  and  farming 

lands 2,661.90 

Rentals  of  telephones  and  tolls.  87.  48 

Contractors'  freight  refunds 2, 616.  22 

Forfeitures  by  defoulting  bid- 
ders and  contractors 7, 337. 50 

Receipts  from  sale  of  town-site 

lots 54,350.67 

Other  revenues,  unclassified. ...  45. 00 


3, 420, 551. 42 
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734       FIFTEENTH   ANNUAL   REPORT   OF   RECLAMATION   SERVICE. 

CoDstructdon  work  in  process — Contd. 
Less  cost  adjustments — 

Loss  on  mess-honse  operations.        ^  $3, 459.  57 
Profit  on  mercantile-fftore  oper- 
ations   1, 688. 16 

Profit  on  hospital  operations ...  2, 133.  64 

Total  deductions $71, 709.  40 

Net  cost  of  construction  of  project  to  date $3, 348, 842.  02 

Deferred  operation  and  maintenance  charges 176, 581.  46 

Total  assets 5,337,158.67 

LliCBILmBS,  BESERVES,  AND  CAPITAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   18,162.98 

Unpaid  contract  holdbacks ^ 1,589.96 

Unpaid  labor 7,295.96 

Unpaid  purchases 4, 566. 13 

Unpaid  freight  and  express  charges 10,806.90 

Unpaid  passenger  fares 45.  55 

Unredeemed  meal  tickets 278.  70 

Other  unpaid  items  unclassified 3, 355.  71 

36, 101.  89 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted 9, 544.  36 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Value  of  construction  contracts  with  water-right 

applicants 1,883,106.14 

Value  of  construction  contracts  with  water-right 

applicants  temporarily  suspended 31, 580. 40 

Construction  chu'ges  paid  in  advance  by  water- 
right  applicants ' 4, 905.  47 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 619. 15 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 1, 395.  36 


Capital  investment: 

Disbursement  vouchers $3, 699, 551. 28 

Transfer    vouchers    received    from 
other  projects 97, 937.  61 

T^eso 

Collections 391, 703.  95 

Collection  vouchers,  repa3anent 

refunds 265.  87 

Transfer    vouchers    issued    to 

other  projects 37,938.35 


1,921,606.52 


3,797,488.89 


429, 908. 17 


Net  investment 3, 367, 580.  72 

Revenue  in  excess  of  cost  of  operation  and  maintenance 2, 325. 19 

-     Total  liabilities,  reserves,  and  capital  investments  of  the  Gov- 
ernment      5,337,158.67 

Operating  expenses  and  revenues^  Belle  Fourche  project^  to  June  SO^  1916. 

EXPENSES. 

Storage  works: 

(Operation $13,636.89 

Maintenance 46,528.79 

$60, 165.  68 


1  Deduct. 
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C«iial  system: 

Operation $21,208.50 

Maintenance 64, 167.  92 

185,376.42 

Lateral  system: 

Operation 38,039.78 

MAintenance 140, 222. 02 

178,261.80 

Dnina^  system: 

Maintenance 3, 624,  44 

XJndistribtited  expenses: 

Operation 2,808.90 

Maintenance 12, 782.  67 

16,591.57 

Supplemental  construction  chargeable  to  operation  and 

maintenance: 

Cost  to  August  31,  1914 2,735.60 

Cost  since  Sept.  1, 1914 326.86 

3,062.46 

Revenues  in  excess  of  cost  of  operation  and  maintenance 2, 325. 19 

Total 348,407.56 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants $156, 151.  43 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants 175.83 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

3licants 503.85 

ties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-nght  applicants 481. 38 

Discoimt  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-n^ht  applicants  (contra) ^  814.  75 

Rental  of  land  and  buildings  during  operating  period 430. 00 

Rentals  of  irrigation  water. 1, 874. 14 

Accrued  and  uupaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges 13, 003. 17 

Other  revenues  unclassified,  earned  during  operatinj^  period 21.  05 

Deferred  operation  and  maintenance  charges  (earned  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 176, 581. 46 

Total 348,407.56 

AiteUt  liabiUtiei,  merves,  (md  capital.  Strawberry  Valley  project y  to  June  SO,  1916. 

ASSETS. 

Caoh: 

In  special  fiscal  agent's  possession,  awaiting  remit- 
tance   $14.86 

Cash  in  special  deposit  account 15, 313. 95 

$15,328.81 

Inventory  of  stock  on  hand: 

Storehouse  stock 24, 462. 76 

Products  of  local  operations 51. 80 

Freight  and  handhng  on  inventory  property 2, 134. 95 

26,649.51 

Accounts  receivable: 

Construction  charges  due  and  uncollected  from  water- 
right  applicants 591. 81 

Construction  charges  unaccrued  on  contracts  with  water- 
right  applicants 1,710,828.37 

Operation  and  maintenance  charges  due  and  uncol- 
lected from  water-right  applicants 89. 56 


1  Deduct. 
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736      FIFTEENTH  ANNUAL  BEPOBT  OF  EECLAMATION   SEKVICB. 

Accounts  receivable — Continued. 

Uncollected  rentals  of  power  and  lieht $1, 087. 80 

Other  uncollected  items  unclassified 3, 163. 57 

Unadjusted  transfers  to  other  projects 58. 91 


Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $3,106,910.82 

Gross  operation  and  maintenance 

cost  during  construction 27,171.66 

Plant  accounts 58, 867. 26 


$1»715,820.02 


3,192,949.74 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 5,922.80 

Rentals  of  grazing  and  farming 
lands 62,005.25 

Rentals  of  power  and  light 32, 411. 00 

Rentals  of  irrigation  water 678. 00 

Rentals  of  telephones  and  tolls .  1, 431 .  06 

Contractors'  freight  refunds 46. 06 

Forfeitures  by  defaulting  bid- 
ders and  contractors 270. 00 

Less  cost  adjustments — 

Profit  on  mess-house  operations .  5, 026. 36 

Profit  on  mercantile  store  oper- 
ations   9, 235. 29 

Loss  on  hospital  operations ^2, 358. 79 

Total  deductions 114,667.03 

Net  cost  of  construction  of  project  to  date 3, 078, 282. 71 

Deferred  operation  and  maintenance  chaiges 4, 374. 06 

Total  assets 4,840,455.11 

UABIUTIES,   RESERVES,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  progress  eamings  under  con- 
struction contracts |36, 250. 35 

Unpaid  labor 4, 792 .  69 

Unpaid  purchases 5, 245. 55 

Unpaid  freight  and  express  chaiges 4, 073. 16 

Unpaid  passenger  fares 23. 80 

Unpaid  agreements  to  purchase  real 

property 172. 97 

Unreaeemed  coupon  books 73. 05 

Guarantee  and  special  deposits 15, 313. 95 

Other  unpaid  items  unclassified 648. 90 

66,594.42 

Reserves  for  repayment  to  reclamation 
fund  of  cost  of  project: 
Value  of  construction  contracts  with 

water-right  applicants 1, 731, 249. 13 

Capital  investment: 

Disbursement  vouchers $3, 190, 892. 12 

Joint  construction  vouchers  received         17, 783 .  16 
Transfer   vouchers   received    from 

other  projects 102, 133. 06 

3,310,808.34 

1  Deduct 
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Oapital  investment— ContinuecL 

CoUectionB $217,763.46 

Transfer    vouchers    issued    to 

other  projects. 60, 443. 33 

1268,196.78 


Net  investment 13,042,611.56 


Total  liabilities,  reserves,  and  capital  investments  of  the  Govern* 
ment 4,840,466.11 

Operating  expenta  and  revenues,  Strawberry  VaUey  project,  to  June  30,  1916. 

SXFSNSXS. 

Storace  works: 

Operation fl,  862. 64 

Maintenance 4,000.81 


$6,863.45 


Canal  system: 

Operation 4, 617 .  21 

MSdntenance 6, 686 .  06 

10,303.27 

Lateral  system: 

Operation 1,837.36 

Power  system: 

Op^tion 4 ,  367 .  50 

Maintenance 1, 102. 22 

6,459.72 

Flood  protection  system: 

Operation 148. 56 

Undistributed  expenses: 

Operation 2, 389. 68 

Maintenance 2,684.30 

6,073.98 


Total 28,186.34 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 

rigjit  applicants 6, 441. 69 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-n^^t  applicants 1.73 

Discounts  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-n^t  applicants  (contra) >  224.46 

Rental  of  land  and  buildings  durine  operating  period 228. 00 

Rentals  of  grazing  and  fanning  lands  during  operating  period 14, 549. 20 

Rentals  of  power  and  liffht  during  operating  period 4, 091. 72 

Rental  of  telephone  and  tolls  dunne  operating  period 61. 43 

Other  revenues  unclassified,  earned  during  operatin^i:  period ^  326. 93 

Deferred  operation  and  maintenance  chaiges  (carried  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 4, 374. 06 

Total 28,186.34 

Asseti,  liabilitieM,  ruerves,  and  capital,  Okanogan  project,  to  June  SO,  1916, 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock fl,  636. 10 


Cement 3,835.80 

Structural  iron  and  steel 2,394.97 

Lumber 472. 47 


18,338.34 


613O0'— 16 47 
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Accounts  receivable: 

Construction  charges  due  and  uncollected  from 
water-right  applicants $51, 609. 11 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-ris;ht  applicants 58. 50 

Uncollected  rentals  of  irrigation  water 17, 280.  61 

Unadjusted  transfers  to  other  projects 146. 56 


814,347.33 


Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 1807, 741 .  06 

Gross  operation   and   maintenance 

cost  during  construction ; 4, 736. 36 

Plant  accounts 1, 869. 91 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 224. 00 

Rentals  of  grazing  and  farming 

lands 540. 00 

Rentals  of  irrigation  water 1, 670. 50 

Less  cost  adjustments — 

Loss  on  mesa-house  operations . .  '  193.  83 

Profit  on  hospital  operations. . .  332. 78 

Total  deductions 2, 573. 45 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 

Value  of  construction  contracts  with  water-right 

applicants 68,198.66 

Construction  charges  paid  in  advance  by  water- 
right  applicants 8,033.00 

Capital  investment: 

Disbursement  vouchers $880, 215.  82 

Transfer    vouchers    received    from 
other  projects 37, 921. 31 


Les»— 

Collections 149, 360. 56 

Collection  vouchers,  repayment 

refunds \ 52. 50 

Transfer    vouchers    issued    to 

other  projects 10, 404. 91 


918, 137. 13 


159, 817. 97 


Deduct. 


169,094.78 


Net  cost  of  construction 
of  project  to  date 811, 773.  88 


Total  assets 889, 207.  OO 

LIABILITIES,    RESERVES,   AND   CAPITAL. 

Accounts  payable: 

Unpaid  labor $1,688.86 

Unpaid  purchases 3, 719. 42 

Unpaid  freight  and  express  charges 3, 020. 49 

Unpaid  passenger  fares 48. 50 


8,477.27 


76, 231.  66 


Net  investment 758, 319. 16 

Revenue  in  excess  of  cost  of  operation  and  maintenance 46, 178. 91 

Total  liabilities,   reserves,   and    capital   investments   of    the 

Government 889, 207. 00 
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Opfrating  expenses  and  revenues,  Okanogan  project,  to  June  SO,  1916, 

EXPENSES. 

Storage  works: 

(^eration $6, 152. 20 

Maintenance 826. 60 


Lateral  system: 
'^     ration . 

tttenance 37, 113. 50 


Operation 17, 995. 50 

Maint 


Undistributed  expenses: 

Operation 9, 937. 80 

Maintenance 15, 271. 26 


$6, 978.  70 
55, 109. 00 
25,  209. 06 


Revenues  in  excess  of  cost  of  operation  and  maintenance 
(carried  to  credit  side  of  assets;  liabilities,  reserves,  and  capital 
statement) 46, 178. 91 


Total 133,475.67 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants—. 36, 300.  89 

Penalties  on  operation  and  maintenance  charges  accnied  oft  contracts 

with  water-right  applicants 314.  81 

Rental  of  land  and  buildings  during  operating  period 1, 667. 12 

Rentals  of  irrigation  water 95^  192. 86 

Total 133,475.67 

Assets,  liabilities,  reserves,  and  capital,  Yakima  storage  project,  to  June  SO,  1916. 

ASSETS. 

Cash: 

In  other  employees'  hands,  awaiting  transfer  to  special  fiscal 
a<?ents $390. 00 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $4, 402. 90 

Storehouse  stock 51, 504. 79 

Cement 2, 772. 70 

Structural  iron  and  steel 4, 503. 62 

Lumber 633. 88 

Explosives 4, 683. 19 

Forage  in  stock 276.  79 

Fuel 1,332.69 

Products  of  local  operations 13, 871. 53 


Accounts  receivable: 

Other  uncollected  items  unclassified 786. 87 

Unadjusted  transfers  to  other  projects 28. 70 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date. . .  .^ $2, 172, 734. 01 

Gross   operation   and   maintenance 

cost  during  construction 8, 307. 84 

Plant  accounts 61, 542. 39 


83, 982. 09 


815. 57 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 21, 346.  92 

Rentals  of  grazing  and  farming 

lands 51.00 

Rentals  of  power  and  light 1, 385. 47 

Rentals  of  irrigation  water 14, 305. 00 

Rentals  of  telephones  and  tolls.  22. 80 

Other  revenues,  unclassified . . .  40, 454. 95 


2, 242, 584. 24 
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Construction  work  in  process — Contd. 
Less  cost  adjustments — 

Profit  on  mess  house  operations .        $41 ,  063. 88 
Profit  on  mercantile  store  opera- 
tions   12, 663. 63 

Profit  on  hospital  operations ...  1, 306. 94 

Total  deductions |132, 600. 59 

Net  cost  of  construction  of  project  to  date |2, 109, 983. 65 

Total  assets 2,195,171.31 

LIABILITIES,  RESERVES,  AND  CAPrTAL. 

Accounts  payable: 

Unpaid  labor $24,062.61 

Unpaid  purchases 19, 871. 76 

Unpaid  freight  and  express  charges 7,  Oil.  60 

Unpaid  passenger  fares 177. 95 

Unredeemed  coupon  books 761. 80 

Unadjusted  tranders  from  other  projects 2. 15 


51,887.87 


200,630.00 


Collections 276,815. 63 

Transfer    vouchers    issued    to 
other  projects 35, 348. 15 


Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Value  of  construction  contracts  with  water-right 

applicants -• 630. 00 

Miscellaneous  accruals,  chaiges  accrued  on  con- 
tracts with  Indian  Service ^ 200,000.00 

Capital  investment: 

Disbursement  vouchers $2, 053, 245. 36 

Transfer    vouchers    received    from 

other  projects 201, 57L  86 

2,254,817.22 


312, 163. 78 

Net  investment 1, 942,  653. 44 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 2, 195, 171. 31 

AMets,  liabilities,  reserves ,  and  capital,  Yakima-Sunnyside  project,  to  Juru  SO,  1916, 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock $8, 832. 28 

Cement 4,266.66 

Lumber 1, 124. 88 

Explosives 271.  62 

Forage  in  stock 115. 21 

Fuel : 53.77 

Freight  and  handling  on  inventory  property *  2, 462. 35 


Accounts  receivable: 

Construction  changes  due  and   uncollected  from 

water-right  applicants 31, 823. 70 

Construction  charges  unaccrued  on  contracts  with 

water-right  applicants 1, 022, 323. 96 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  applicants 34, 541. 01 

Uncollected  freight  refunds 724. 77 

Other  uncollected  items  unclassified 227. 70 

Unadjusted  transfers  to  other  projects *  383. 41 


$12,201.07 


1,089,257.73 
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Ck)ngtructioD  work  contracted: 

Unearned  value  of  construction  work  contracted |7, 063. 30 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 12,921.760.26 

Gross    supplemental    construction 

cost  of  project  to  date 2,606.40 

Gross  operation  and  maintenance 

cost  during  construction 7, 584. 70 

Plant  accounts 8, 967. 20 

12, 940, 918. 56 

Less  revenue  earned  during  con- 
struction— 

Rentals  of  buildings 3, 260. 67 

Contractors'  freight  refunds 10, 158. 12 

Forfeitures  by  defaulting  bidders 

and  contractors 5, 391. 16 

Less  cost  adjustments — 

Profit  on  mess  house  operations .  3, 768. 01 
Profit  on  mercantile  store  opera- 
tions   2, 917. 75 

Profit  on  hospital  operations . . .  974. 98 

Total  deductions 26, 470. 69 


Net  cost  of  construction  of  project  to  date 2, 914, 447. 87 

Deferred  operation  and  maintenance  cna^es 37, 826. 71 


Total  assets 4,060,796. 

LIABILFTIBS,  BESBBVES,  AND  CAPITAL. 


Accounts  payable: 

Unpaid  contract  holdbacks |3, 732. 75 

Unpaid  labor 6, 104. 03 

Unpaid  purchases 3, 034. 57 

Unpaid  freight  and  express  chaxges 5, 044. 61 

Unpaid  passenger  fares 36.65 

Unpaid  agreements  to  purchase  real  property 100. 00 

Unadjusted  transfers  from  other  projects 16.  65 


18,069.26 


Contingent  obligations: 

Unearned  value  of  construction  work  contracted 7, 063. 30 

Beserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Value  of  construction  contracts  with  water-right 

applicants 1,729,424.03 

Value  of  construction  contracts  with  water-right 

applicants  temporarily  suspended 3, 952. 00 

Construction  charges  paid  in  advance  by  water- 
right  applicants 4, 953. 15 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 180. 00 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 5, 930. 53 


Capital  investment: 

Disbursement  vouchexs |3, 658, 061. 20 

Transfer    vouchers    received    from 

other  projects 40,752.59 

3,698,813.79 


1,744,439.71 
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Capital  investment— Continued. 
Less — 

Collections $  1 ,  327 ,  543. 54 

Collection  vouchera,  repayment 

refunds 2, 589. 18 

I  Transfer    vouchers    issued    to 

I  other  projects 77, 456. 66 

i  $1 ,  407, 589. 38 


Net  investments $2,291,224.41 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 4,060,796.68 

AueUy  liabiHties,  reserveSf  and  capital,  YaMma-Tieton  project  to  June  SO,  1916. 

ASSETS. 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used $250.99 

Storehouse  stock 1, 509. 92 

Cement 1, 956. 41 

Structural  iron  and  steel 100. 00 

Lumber 300.00 

Forage  in  stock 252. 59 

Products  of  local  operations 348. 25 

Freight  and  handling  on  inventory  property ^  938. 05 


Accounts  receivable: 

Construction  charges  due  and  uncollected  from 
water-right  applicants 18, 542. 57 

Construction  chariees  unaccrued  on  contracts  with 
water-right  applicants 2, 430, 653. 21 

Operation  and  maintenance  charges  due  and  un- 
collected from  water-right  applicants 15, 254. 88 

Unadjusted  transfers  to  other  projects *  252. 17 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $3, 159, 422. 93 

Gross  operation  and   maintenance 

cost  during  construction 10, 208. 54 

3,169,63L47 

Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 4,827.35 

Rentals  of  power  and  light 3, 526. 50 

Contractors^  freight  refunds 5, 092. 12 

Less  cost  adjustments — 

Loss  on  mess-house  operations. .         ^  1, 131. 79 
Profit  on  mercantile  store  op- 
erations   9,992.83 

Ptofit  on  hospital  operations. . .  2, 185. 94 

Total  deductions 24, 492. 95 


$8,780.11 


2, 464, 198. 49 


Net  cost  of  construction  of  project  to  date 3,145,138.52 

Deferred   operation  and  maintenance  cnaiges 11,097.14 

Total  costs 5.  624,  214.  26 

LIABILITIES,  RESERVES,  AND  CAriTAL. 

Accounts  payable: 

Unpaid  labor $2, 170. 52 

Unpaid  purchases 2, 008. 60 

Unpaid  freight  and  express  charges 914.  09 
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Accounts  payable — Continued. 

Unpaid  passenger  fares $45. 89 

Unredeemed  coupon  books 17. 15 

Other  unpaid  items  unclassified 7. 06 

$6, 163. 31 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 

project: 

Value  of  construction  contracts  with  water-right 
applicants 2,702,223.43 

Value  of  construction  contracts  with  water-right 
applicants  temporarily  suspended 14, 415. 00 

Construction  chaiges  paid  in  advance  by  water- 
right  applicants 1, 031. 08 

Construction  charges  paid  and  forfeited  by  water 
right  applicants 21. 60 

Penalties  paid  on  construction  charges  by  water- 
right  applicants ^,  382. 96 

2,720,074.07 

Capital  investment: 

Disbursement  vouchers $3, 260, 069. 24 

Transfer    vouchers    received    from 
other  projects 464, 700. 11 

3,724,769.35 

Collections 496, 644. 98 

Collection  vouchers,  repayment 

refunds 762.60 

Transfer    vouchers    issued    to 

other  projects 328, 384. 89 

825, 792. 47 

Net  investment 2, 898,976. 88 

Total  liablliti^,  reserves,  and  capital  investments  of  the 
Government 5, 624, 214.  26 

Operating  expenses  and  revenues  Yhkima-Sunnyside  project,  to  June  30, 1916, 

EXPENSES. 

Storage  works: 

Operation $1,264.91 

Maintenance 1, 534. 55 

$2,799.46 

Canal  system: 

Operation 126,  242.  39 

Maintenance 231,  827.  31 

358, 069.  70 

Lateral  system: 

Operation 92, 179. 08 

Maintenance 186, 073  54 

—        278,  252.  62 

Undistributed  expenses: 

Operation 1, 016. 22 

Maintenance 36, 770.  29 

37, 786. 51 

Total 676,908.29 

REVENUES. 

Operation  and  maintenance  charges  accrued  on  contracts  with  water- 
right  applicants .* 577,  856.  98 

Operation  and  maintenance  chaiges  paid  in  advance  by  water-right 
applicants 456. 44 

Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 
applicants 23.  92 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-right  applicants ^^,  675. 9(j 
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Discount  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-ri^t  applicants  (contra) '  1721.27 

Rental  of  land  and  builmngs  during  operating  period 2, 075. 40 

Rentals  of  grazing  and  fanning  lands  during  operating  period 15. 00 

Rentals  of  power  and  light  during  operating  period 1, 869. 20 

Rentals  of  irrigation  water 39,931.63 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  chaiges 10,714.25 

Other  revenues  unclassified,  earned  during  operating  period 1, 184. 82 

Deferred  operation  and  maintenance  chaiges  (earned  to  debit  side  of 

asMts,  liabilities,  reserves,  and  capital  statement) 37, 825. 96 

Total 676,908.29 

Operating  expenses  and  revenues,  Yakima-  Tietan  project,  to  June  SO,  1916, 

BZPBN8B8. 

Storage  works: 

ation $6,94L90 

Qtenance 1,762.87 

18, 704. 77 

Canal  system: 

Operation 12,240.21 

Maintenance 19, 590. 78 

31,830.99 

Lateral  system: 

Operation 56, 027. 40 

Maintenance 80, 775. 57 

136,802.97 

Undistributed  expenses: 

Operation 2, 796. 01 

Maintenance 29, 823. 10 

32, 619. 11 

Total 209,957.84 

BBVBNUSS. 

Operation  and  maintenance  chaiges  accrued  on  contracts  with  water- 
right  applicants 165, 517. 65 

Operation  and  maintenance  chaiges  paid  in  advance  by  water-right  appli- 
cants   159.55 

Operation  and  maintenance  chaiges  paid  and  forieited  by  water-right 
applicants 12.00 

Penuties  on  operation  and  maintenance  charges  accrued  on  contracts  with 
water-right  applicants 17.07 

Discount  allowed  on  operation  and  maintenance  chaiges  accrued  on  con- 
tracts with  water-rig^nt  applicants  (contra) *  1, 040. 92 

Rental  of  land  and  buildings  during  operating  period 4, 722. 38 

Rentals  of  grazing  and  farming  lands  during  operating  period 522. 00 

Accrued  and  unpaid  opcoration  and  maintenance  accruals  transferred  to 
and  added  to  construction  chaiges 28, 950. 97 

Deferred  opeffation  and  maintenance  charges  (carried  to  debit  side  of 
assets,  liabilities,  reserves,  and  capital  statement) 11, 097. 14 

Total 209,957.84 

Assets,  liahililies,  reserves,  and  capital,  Shoshone  project,  to  June  SO,  1916. 

ASSETS. 

Caah: 

Cash  in  special  deposit  account 11,600.02 

Inventory  of  stock  on  nand : 

Storehouse  stock $42,234.62 

Cement 2, 772. 70 

Structural  iron  and  steel 5,890.49 
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Inventory  of  stock  on  hand— Continued. 

Lumber... 114,930.31 

Explosives 100.96 

Fuel 689.74 

Products  of  local  operations 118. 82 

Freight  and  handling  on  Inventory  property 410. 87 


Accounts  receivable: 

Construction  charges  due  and  uncollected  from 
water-rijg;ht  apphcants 6, 709. 25 

Construction  charges  unaccrued  on  contracts  with 
water-right  appUcants 1, 676, 419. 69 

Op^nration  and  maintenance  charges  due  and  uncol- 
lected from  water-right  applicants 9, 559. 51 

Uncollected  freight  refunds 1, 529. 05 

Other  uncollected  items,  unclassified 15, 631. 06 


$67, 148.  51 


1,  708,  848.  56 


Construction  work  contracted: 

Unearned  value  of  construction  work  contracted 58, 926. 46 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $4,074,502.97 

Gross    supplemental    construction 

cost  of  project  to  date 468,477.16 

Plant  accounts 38,443.52 


4,581,423.65 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 12, 402. 31 

Rentals  of  grazing  and  farming 
lands 2,181.30 

Rentals  of  telephones  and  tolls.  145. 75 

Contractors'  freieht  refunds 19, 355. 59 

Forfeitures  by  defaulting  bid- 
ders and  contractors 34, 860. 08 

Receipts  from  sale  of  town-site 
lots 51,728.40 

Other  revenues,  unclassified ...  1, 150. 57 

Less  cost  adjustments — 

Loss  on  mess-house  operations. .       ^  10, 222. 18 

Profit  on  mercantile  store  opera- 
tions    3, 252. 00 

Profit  on  hospital  operations. . .  381. 02 

Total  deductions 115,234.84 

Net  cost  of  construction  of  project  to  date 4, 466, 188. 81 

Deferred  operation  and  maintenance  charges .* 79, 705. 51 

Total  assets 6,382,417.87 

LIABIUTIBS,   BB8BBVB8,  AND  CAPITAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts   $12,252.16 

Unpaid  contract  holdbaclcs 5, 544. 55 

Unpaid  labor 9,556.32 

Unpaid  purchases 11,73L66 

Unpaid  ireight  and  express  charges 20, 865. 23 

Unpaid  passenger  ffures 283.85 

Unpaid  agreements  to  purchase  real  property 250. 00 

Guarantee  and  special  deposits 1,600.02 

Other  unpaid  items,  unclassified 10, 164. 23 

72,248.02 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted 58, 926. 46 
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Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Value  of  construction  contracts  with  water-right 

supplicants 11,837,312.15 

Value  of  construction  contracts  with  water-right 

applicants  temporarily  suspended 105, 240. 26 

Construction  charges  paid  in  advance  by  water- 
right  applicants 4, 446. 31 

Construction  charges  paid  and  forfeited  by  water- 
right  applicants 2, 560. 43 

Penalties  paid  on  construction  charges  by  water- 
right  applicants 727. 12 

$J,  950,  286.  25 

Capital  investment: 

Disbursement  vouchers $4, 755, 600. 97 

Transfer    vouchers   received    from 

other  projects 182, 318. 88 

4,937,919.86 

Collections 583, 826. 25 

Collection     vouchers,     repay- 
ment refunds 1, 444. 54 

Joint     construction     vouchers 

issued 51, 691. 92 

636, 962.  71 

Net  investment 4, 300, 957. 14 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 6,382,417.87 

Operating  expenses  and  revenues  Shoshone  project,  to  June  SO,  1916. 

EXPENSES. 

Storage  works: 

(^eration $12,035. 98 

Maintenance 10, 749. 50 

122. 786.  48 

Canal  system: 

Operation.. 23, 843. 40 

Maintenance 19, 382. 19 

43, 226.  59 

Lateral  system: 

Operation .....: 48, 370. 20 

Maintenance 39, 238. 93 

87, 609. 13 

Drainage  s}[stem: 

Operation 1,849.95 

Maintenance 4, 272. 13 

6, 122. 08 

Flood  protection  system: 

Maintenance 1, 841. 51 

Undistributed  expenses: 

Operation  and  maintenance 7, 596.  34 

Supplemental  construction  chargeable  to  operation  and 
maintenance: 

Cost  to  Aug.  31,  1914 41,089.04 

Cost  since  Sept.  1,  1914 8,123.76 

49, 212.  80 

Total 218,392.93 

REVENUES. 

Operation  and  maintenance  chaiges  accrued  on  contracts  with  water- 
right  applicants 133,113.54 

Operation  and  maintenance  charges  paid  in  advance  by  water-right 
applicants.. 3,125,11 
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Operation  and  maintenance  charges  paid  and  forfeited  by  water-right 

applicants $1, 578. 16 

Penalties  on  operation  and  maintenance  charges  accrued  on  contracts 

with  water-right  applicants 749. 09 

Discount  allowed  on  operation  and  maintenance  charges  accrued  on 

contracts  with  water-right  applicants *  597. 54 

Rentals  of  irrigation  water 571. 31 

Accrued  and  unpaid  operation  and  maintenance  accruals  transferred  to 

and  added  to  construction  charges 147. 75 

Deferred  operation  and  maintenance  charges  (carried  to  debit  side  of 

assets,  liabilities,  reserves,  and  capital  statement) 79, 705. 51 

Total 218,392.93 

Assets^  liabilities^  reserves,  and  capital,  secondary  projects,  to  June  30,  1916. 

ASSETS. 

Inventory  of  stock  on  hand:  Storehouse  stock $6, 577. 76 

Accounts  receivable:  Other  uncollected  items  unclassified 455. 16 

Construction  work  in  process: 

Gross  cost  of  construction  of  project  to  date $1, 021,  667. 69 

Less  cost  adjustments — 

Loss  on  mess-house  operations *  |2, 442. 66 

Profit  on  hospital  operations 394. 50 

Total  deductions *  2, 048. 16 

Net  cost  of  construction  of  project  to  date 1, 023, 715. 85 

Total  assets 1, 030, 748. 77 

LIABILITIES,    RESERVES,    AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $526. 50 

Unpaid  purchases 2, 554. 53 

Unpaid  freight  and  express  charges 197. 23 

Unpaid  passenger  fares 609. 19 

Capital  investment: 

Disbursement  vouchers $964, 368. 47 

Transfer    vouchers    received    from 
other  projects 175, 283. 95 


3,887.45 


Less- 
Collections 34, 764. 24 

Transfer    vouchers    issued    to 
other  projects 78, 026. 86 


1,139,652.42 


112,791.10 

Net  investment 1, 026, 861. 32 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 1,030,748.77 

Assets,  liabilities,  reserves,  and  capital,  Washington  office,  to  June  SO,  1916, 

ASSETS. 

In  special  fiscal  agent's  possession,  awaiting  re- 
mittance    $45. 60 

Cash  in  special  deposit  account 84, 140. 58 


$84,186.08 


>  Deduct. 
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Inventory  of  stock  on  hand: 

Storehouae  stock $42,200.83 

Goodsin  tranait 271.08 

Freight  and  handling  on  inventory  property  ....  5, 400. 68 


Accounts  receivable: 

Uncollected  itemB  unclaasified 10,232.40 

Unadjusted  tmufers  to  projects .60 


Cost: 

UndiBtributed  to  date 1120.09 

Equipment 26, 882. 27 

Lees  revenues  earned — 

Rentals  of  telephones  and  tolls.  404. 74 

Other  revenues,  unclassified ...  2, 415. 65 


27,002.36 


147, 872. 60 
10,232.90 


Total  deductions 2,820.39 

Net  cost  of  inventory  todate 24,181.97 


97,146.12 


Total  assets 166,473.54 

LIABILITIXS,   RBSBRVBS,  AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $2,094.75 

Unpaid  purchases 7, 941. 45 

Unpaid  freight  and  express  chaiges 305. 89 

Unpaid  passenger  fares 1,883.07 

Guaranty  and  special  deposits 84, 140. 58 

Other  unpaid  items  uncfassified 780. 38 

Capital  investment: 

Disbursement  vouchers $3,186,365.53 

Transfer   vouchers   received   from 
projects 140,277.53 

3,326,643.06 

Collections 45,123.48 

Transfer   vouchers   issued    to 
projects 3,212,192.16 

3,257,315.64 

Net  investment 69,327.42 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 166,473.54 

Functional  feature  coets  of  Washington  office  to  June  SO^  1916. 

Features: 

Examinations  and  surveys |120. 08 

Equipment 26^882.27 

Gross  costto  June  30, 191G 27,002.36 

Less  revenues  earned: 

Rentals  of  telephones  and  to!  Is $404. 74 

Otiier  revenues,  unclassified 2, 415. 65 

2, 820. 39 


Netooetof  inventory  to  June  30,  1916 •«         24,iai.97 
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EgtimaUd  cott  of  amUmplaUd  work  for  Washington  and  detached  offices  during  fiscal  year 

1917. 

Salariea  and  wag«0 $238, 315 

Books,  stationery,  printinff,  and  office  supptiee 12, 890 

Furniture  and  fixtures — office 2, 200 

Rental  of  offices 9,240 

Telephone  service 1, 026 

Telegraph  service 6, 000 

Heat,  light,  and  power 1, 200 

Traveling  expenses 26, 168 

Books,  stationery,  printing,  and  drafting  supplies  for  issue  to  field  offices  42, 322 
Instruments,  surveying,  engineering,  and  mechanical  for  issue  to  field 

offices 6, 000 

Total 344,360 

AssetSy  KahUitieSf  reserves,  and  capited,  Denver  office,  to  June  SO,  1916, 

ASSETS. 

Inventory  of  stock  on  hand: 

Storehouse  stock $19,331.60 

Freight  and  handling  on  inventory  property '  104. 26 

119.227:24 

Accounts  receivable— Unadjusted  transfers  to  projects 4, 460. 49 

Undistributed  cost  to  date 186,480.80 

Less  cost  adjustments,  loss  on  hospital  operations. .  M.  15 

Net  cost  of  inventory  to  date 86, 481. 95 

Totalassets 109,169.68 

LIABILmSS,   RESERVES,  AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor 11,247.66 

Unpaid  purchases 718. 86 

Unpaid  height  and  express  charges 376.66 

Unpaid  passenger  fares 1,641.59 

Unadjusted  transfers  from  projects 86, 480. 80 


Capital  investment: 

Disbursement  vouchers 182,376.92 

Transfer   vouchers   received    from 
projects 27,646.13 


Collections 2, 280. 24 

Transfer   vouchers    isRued    to 
projects 87,936.60 


89,465.47 


109,921.05 


90, 216. 84 


Net  in vestmen  t 19, 704. 21 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 109,169.68 

Functional  feature  cost  of  the  Denver  office  to  June  30,  1916 

Features: 

Examination  and  surveys $86, 480. 80 

Less  revenues  earned,  loss  on  hospitals '  1. 16 

Net  cost  of  inventory  to  June  30,  1916 86, 481. 95 

>  Deduct. 
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Estimated  cost  of  contemplated  work  for  Denver  office  during  fiscal  year  1917, 


Salaries  and  wagee 

Books,  stationery,  printing,  and  office  supplies. 

Furniture  and  fixtures 

Office  rent 

Telegraph  service 

Telephone  service 

Ice  water  and  towel  service 

Travel 

Drayage 


$112,  320 

8,760 

1,500 

5,000 

3.000 

250 

250 

18,000 

250 


Total. 


149,330 

Assets t  liabilities y  reserves,  and  capUaly  Blaci/eet  (Indian)  project,  to  June  SO,  1916. 


ASSETS. 

Cash: 

In  special  fiscal  agent's  possession,  awaiting  remittance 

Inventory  of  stock  on  hand : 

Stores  issued  and  not  used $625. 30 

Storehouse  stock 550. 58 

Cement 514. 84 

Structural  iron  and  steel 941. 51 

Lumber 564. 31 

Forage  in  stock   10. 14 

Products  of  local  operations 8. 85 

Freight  and  handhng  on  inventory  property 330. 94 

Account!  receivable: 

Uncollected  freight  refunds 

Other  uncollect^  items  unclasaified 

Unadjusted  transfers  to  other  projects 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $956,457.75 

Gross  operation  and   maintenance 


$3.14 


10.66 

12.75 

499.36 


3,546.47 


522.76 


cost  during  construction . 
Plant  accounts 


23,690.09 
1,248.62 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 839. 65 

Rentals  of  telep>hones  and  tolls.  714. 60 

Contractors'  freight  refunds 36. 04 

Other  revenues,  unclassified. . .  7. 60 

Less  cost  adjustments — 

Profit  on  mess-house  operations.  7, 950. 16 
Profit  on  mercantile-store  oper- 
ations           18, 955. 99 

Profit  on  hospital  operations.  - .  628. 33 


981,396.46 


Total  deductions. 


29,132.27 


Net  cost  of  construction  of  project  to  date. 
Total  assets 


952,  264. 19 
956,  336. 56 


LIABILITIES,    RESERVES,    AND  CAPITAL. 

Accounts  payable: 

Unpaid  labor $1,569.22 

Unpaid  purchases 1, 192. 09 

Unpaid  freight  and  express  charges 191. 34 

Unpaid  passenger  fares 3. 85 


Reserves  for  rei)ayment  to  reclamation  fund  of  cost  of  project: 

Miscellaneous  accruals,  chaiges  accrued  on  contracts  with  Indian 
Service 


2, 956.  50 


928, 380. 14 
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Capital  investment: 

Disbursement  vouchers f952, 530. 40 

Transfer    vouchers    received    from 

other  projects 109, 379. 18 

11,061,909.58 

Less- 
Collection  vouchers,  repayment 

refunds 952, 469. 17 

Transfer    vouchers    issued    to 

other  projects 84, 440. 49 

1,036,909.66 


Net  investment |24, 999. 92 

Total  liatiilities,   reserves,   and  capital  invest- 
ments of  the  Government 956, 336. 56 

AssetSy  liabilities  J  reserves^  and  capital^  Flathead  {Indian)  project,  to  June  30,  1916. 

ASSETS. 

Cash: 

I n  other  employees'  bands,  awaiting  transfer  to  special  fiscal  agents.  $16. 17 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used |865. 86 

Storehouse  stock 16, 621.  61 

Cement 3. 647. 98 

Explosives 301.  62 

Forage  in  stock 1, 733.  37 

Products  of  local  operations 13, 368. 42 

Freight  and  handling  on  inventory  property 15.  81 


36, 594. 67 


Accounts  receivable: 

Uncollected  rentals  of  irrigation  water 12, 784.  82 

Other  uncollected  items  unclassified 473. 14 

Unadjusted  transfers  to  other  projects 49. 63 

13, 307. 59 

Construction  work  contracted : 

Unearned  value  of  construction  work  contracted 3, 248. 15 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date 11 ,  676, 292. 01 

Gross  opOTation  and  maintenance 


cost  during  construction 98, 244, 08 

Plant  accounts 26, 721. 78 


1,801,257.87 


Less  revenues  earned  during  con- 
struction— 

Rentals  of  buildings 3, 555. 47 

Rentals  of  grazing^  and  farming 
lands 810.75 

Rentals  of  irrigation  water 29, 675. 02 

Rentals  of  telephones  and  tolls..  5, 104. 96 

Contractors'  freight  refunds 2, 072. 04 

Forfeitures  by  defaulting  bidders 
and  contractors 990.00 

Other  revenues,  unclassified . . .  344. 19 

Less  cost  adjustments — 

Profit  on  mess-house  operations.  12, 097. 51 

Profit  on  mercantile-store  oper- 
ations   8, 525.  50 

Profit  on  hospital  operations. . .  1, 146.  79 

Total  deductions 64, 322.  23 


Net  cost  of  construction  of 
project  to  date 1,  736, 935.  64 

Total  anetB 1,790,102.22 

Digitized  by  VjOOQIC 


752      FIFTEENTH  ANNUAL  REPORT  OF  RECLAMATION   SEBVIQB. 
UABILmBS,    RE8ERYBS,   AND  CAPITAL. 

Accounts  payable: 

Unpaid  progress  earnings  under  construction  con- 
tracts         $22, 568.  M 

Unpaid  contract  holdbacks 6, 644. 00 

Unpaid  labor 7, 692. 76 

Unpaid  purchases 16, 362. 34 

Unpaid  freight  and  express  charges. 7, 172. 53 

Unpaid  passenger  ftires 29. 30 

160,369.88 

Contingent  obligations: 

Unearned  value  of  construction  work  contracted 3, 248. 15 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project: 
Construction  charges  paid  in  advance  by  water- 
right  applicants 387. 14 

Discounts  allowed \ 65. 39 

Charges  accrued  on  contracts  with  Indian  Service.    1, 602, 736. 27 


Capita]  investment: 

Disbursement  vouchers $1, 768, 441. 43 

Joint  construction  vouchers  re- 
ceived   363. 10 

Transfer  vouchers  received  from 
other  projects 86,647.60 

Less- 
Collections 1,674,078,21 

Joint  construction  vouchers  is- 
sued   363.10 

Transfer    vouchers    issued    to 
other  projects ■.  46, 694. 33 


1,603,107.80 


1,844,342.03 


1,621,026.64 


Net  investment 223,316.39 

Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 1, 790, 102. 22 

il«fete,  HaJtMiiu^  raerves,  and  capital^  Fort  Peck  (Indian)  project,  to  June  SO,  1916. 

ASSETS. 

Cash: 

In  special  fiscal  agent 's  possession,  awaiting  remittance 16. 45 

Inventory  of  stock  on  hand: 

Stores  issued  and  not  used  (mercantile  store  stock) .  $2, 186. 19 

Storehouse  stock 2, 123. 81 

Cement 634.92 

Structural  iron  and  steel 681. 05 

Lumber 279. 32 

Forage  in  stock 473.40 

Fuel 38.82 

Products  of  local  operations 973.89 

Freight  and  handhng  on  inventory  proper^ 667. 65 


Accounts  receivable: 

Other  uncollected  items  unclassified 4, 609. 82 

Unadjusted  transfers  to  other  projects 636. 67 

Construction  work  in  process: 

Gross  cost  of  construction  of  project 

to  date $470,709.00 

Gross  operation  and  maintenance 

cost  during  construction 14,684.55 

Plant  accounts 10,670.07 


7,949.05 
5,046.39 


496,863.62 
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Gozutruction  work  in  procesB — Contd. 
Less  revenues  earned  during  con^ 
•truction— 

Rentals  of  buildings 9331.01 

Other  revenues,  unclassified .. .  773.  SO 

LesB  cost  adjustments — 

Loss  on  mess-house  operations.  •  *  434. 57 
Profit  on  mercantile  store  opera- 
tions            9,136.88 

Profit  on  hospital  operations. . . .  408. 34 

Total  deductions $10,214.06 

Net  cost  of  construction  of  project  to  date $485, 648. 66 


Total  assets 408,650.55 

UABILmBB,  RBBBBVB8.  AND  GAPrTAL. 

Accounts  payable: 

Unpaid  purchases $632. 46 

Unpaid  freight  and  express  chaiges 1,371.90 

Unpaid  passenger  fares 86.25 

Unredeemed  coupon  books 98.66 

Other  unpaid  items  unclassified 2, 197. 14 

4,886.41 

Reserves  for  repayment  to  reclamation  fund  of  cost  of 
project:  Miscellaneous  accruals,  charges  accrued  on 

contracts  with  Indian  service 463,034.27 

Capital  investment: 

Disbursement  vouchers $470, 700. 71 

Transfer   vouchers   received    from 

other  projects 40,897.01 

511,597.72 

Collection  vouchers,  repayment 

refunds 464,179.25 

Transfer    vouchers    issued    to 

other  projects 16,188.60 

Net  investment 480, 367 .  85 


31,229.87 


Total  liabilities,  reserves,  and  capital  investments  of  the 
Government 498,650.55 

>D6duot. 
61300'*— 16 48 
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The  table  following  gives  a  statement  of  additions  to  the  reclama- 
tion fund  from  the  sale  of  public  lands,  by  States,  and  also  shows 
the  amoxmts  allotted  and  the  net  investment  of  the  Government 
for  irrigation  ^ork  in  each  of  the  reclamation  States. 

Tablb  1.— Reclamation  fund  accretions  from  the  sale  of  public  lands,  allotments,  and  net 

xnvestmerU,  by  States. 


Ststis. 


Aetual  receipts  from  sales  of 
public  land,  exclusive  of 
town-site  sales,  transferred 
to  credit  of  reclamation  fund. 


1916 


Total  to  June 
30, 1916. 


Estimated 
receipts  with 

Treasurer 

United  Slates 

on  June  30, 

1916,  not  yet 

audited. 


Total  estiniAted 
receipts  from 
sales  of  public 
land.exdusi're 
of  town-sitA 
sales,  to  June 
30,  1016l 


Arlsona 

California 

Colorado 

Idaho 

TTftTiJOia 

Montana 

Nebraska 

Nevada 

New  Mexico.. 
North  Dakota 

Oklahoma 

Oregon 

South  Dakota. 

Utah 

Washington.., 
Wyoming 

Total.... 


188,021.17 
181,157.29 
441,148.52 
221,384.62 
16,400.84 
821,061.59 
43,711.00 
3«,467.68 
184,434.96 
51,498.06 
17,212.34 
151,018.09 
127,139.98 
146,214.64 
312,467.13 
207,580.32 


11,372,161.22 

3,^^53.831.91 

7,-61,626.96 

..  .57,795.39 

W,  257. 66 

:  '^85,802.63 

1,^^45,270.15 

38.467.25 

r  113,322.88 

i-,.S\994.05 
5,83  ,369.06 

10,771,327.48 
7,186,199.06 
2,076,556.03 
6,901,957.37 
4,874,500.72 


858,600.00 

159,000.00 

202,000.00 

122,400.00 

9,000.00 

381,600.00 

23,400.00 

18,000.00 

106,000.00 

25,000.00 

10,800.00 

64,800.00 

66,600.00 

82,000.00 

82,000.00 

110,700.00 


81,410,751.22 
6, 112, 831.  fa 
7,763,626.96 
5,680,105.39 
1,006,257.66 

11,267,402.63 

1,868»670.15 

656,467.25 

4,621,322.88 

12,114,004.06 
5,850,160.06 

10,886,127.48 
7^252,790.95 
2, 106,556. 03 
6,033,057.87 
4,085,200.72 


3,040,038.25 


88,964.431.61 


1,423,900.00 


00,388,331.61 


Stotes. 


Allotments. 


Fiscal  year 
1916. 


Total  to  June 
30, 1916 


Net  Investment 


Fiscal  year 
1916. 


Total  to  June 
80, 1916. 


Arizona 

California 

Colorado 

Idaho 

Kansas 

Montana 

Nebraska 

Nevada 

New  Mexico 

North  Dakota 

Oklahoma 

Oregon 

South  Dakota 

Texas 

Utah 

Washinston 

Wyoming 

Secondary  prelects . 
General  accounts... 


11,262,501.50 

252,631.53 

979,284.06 

1,368,106.89 

1,502.77 

1,803,339.33 

641,398.86 

190, 119. 11 

713,593.21 

34,113.30 

41,022.28 

467,271.02 

143,949.27 

405,683.20 

432,300.00 

1,116,330.46 

699,044.92 


178,715.07 


822,020,800.76 

3,516,874.51 

9,971,659.81 

20,449,818.50 

397,502.77 

13,366,260.05 

5,026,675.87 

6,676,622.74 

5,783,075.24 

2,853,508.57 

167,622.72 

5,129,325.80 

8,873,541.00 

2,704,483.20 

3,673,318.37 

11,586,816.14 

7,754,562.30 

154,072.89 

7,176,548.42 


1428,973.22 

191,415.87 

785,702.50 

660,563.73 

55.52 

1,725,894.07 

189,738.43 

11,010.85 

570,417.10 

18,805.07 

002.21 

344,037.61 

54,606.88 

331,382.73 

453,100.34 

406,657.63 

207,707.23 


117,303,367.27 
2,070,210.80 
8,854,743.51 

16,672,230.88 
876,240.79 

11,317,635.01 
4,797,803.40 
5,786,828.44 
4,681,546.66 
1,073,885.18 
79,380.84 
4,102,840.93 
3,884,308.76 
2,200,066.06 
3,005,620.03 
8,054,533.80 
6,367,332.01 


11,685.60 


124,634.17 


Total., 


10,731,086.78 


132,683,084.56 


6,435,742.15 


102,151,456.07 


A  Credit. 
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ALLOTMENTS  AND  NBT  INVESTMENT,  BY  FBOJECTS  AND  BY 

STATES. 

This  statement  shows  the  amount  of  money  allotted  to  each 
project;  the  amount  of  money  isxpended  on  each  project  to  June  30, 
1916,  and  the  amount  of  money  allotted  to  States  and  expended  in 
the  respective  States  for  the  same  period: 

Table  2. — Statement  of  project  allotmerUa  andnet  investmentSy  by  States,  to  June  SO,  1916. 


state  and  project. 


Percent 
charge- 
able to 
State. 


Allotments. 


Fiscal  jear 
1916. 


To  June  30, 
1016. 


Net  InTestment. 


Fiscal  year 
1916. 


To  June  30, 
1916. 


Ariiona: 

Salt  River 

Yuma 

Colorado  River 

Colorado  River  Basin.. » . 

Little  Colorado 

San  Carlos 

San  Pedro 

Arizona  Cooperative 

Preliminary    investiga- 
tions  


Total. 


California: 

Yuma..... .•••••.. ...... 

Orland 

Klamath 

Colorado  River 

Colorado  River  Basin. . . . 

Iron  Canyon 

Pit  River , 

Shasta  County , 

Lassen  County , 

Owens  Valley 

Sacramento  Valley , 

San  Joaquin , 

Preliminary    investiga- 
tions  


17 


Total. 


Colorado: 

Grand  Valley 

Unoompahgre 

White  River 

Preliminary    investiga- 
tions  


Total. 


Idaho: 

Boise 

Minidoka 

Dubois 

PortNeuf 

General  investigations . 
King  Hill 


Total. 


Kansas:  Garden  City 

Montana: 

Huntley 

Milk  River 

Milk  River,   St.   Mary 

storage 

Son  River 

Lower  Yellowstone 

Clark  Fork 

Crow  Reservation 

Lake  Basin 

Madison  River 


70 


Total. 


9649,000.00 
681,676.45 


28,416.05 


3,500.00 


$14,O42,00a0O 
7^771,966.45 
36,279.30 
90,665.05 
9,554.33 
24,829.51 
2,427.34 
3,600.00 

80,578.78 


818,834.14 
382,128.68 


28,010.40 


1,262,501.50 


22,030,800.76 


428,973.22 


119,138.55 
71,345.00 
54,998.03 


5,819.95 
25.00 
55.00 
942.00 
308.00 


1,601,848.56 
1,026,345.00 
774,998.03 
7,430.70 
18,560.95 
19,210.96 
2,565.00 
3,442.00 
5,306.00 
12,061.92 
43,620.72 
3,53L20 

7,952.48 


78,267.32 
81,515.52 
23,018.10 


5,737.07 

2.12 

90.25 

2,100.54 

684.45 


252,631.53 


3,516,874.61 


191,415.37 


561,284.06 
418,000.00 


3,226,584.06 

6,737,000.00 

4,357.00 

8,718.75 


433,646.60 
352,055.90 


979,284.06 


9,971,659.81 


785,702.50 


1,039,943.36 
328,163.53 


13,445,643.36 

6,980,663.53 

17,228.91 

2,168.01 

4,000.00 

114.69 


611,084.00 
48,128.98 


350.75 


1,368,106.89 


20,449,818.50 


689,563.78 


1,502.77 


397,502.77 


56.52 


154,00a00 
422,J>40.00 

473,852.29 
720,000.44 
32,846.60 


loaoo 


1,941,000.00 
3, 055, 54a  00 

2,400,852.29 
3,471,000.44 
2,432,992.67 
6,681.23 
18,011.96 
7,108.26 
10,720.00 
18,669.01 


100,711.00 
280,447.11 

504,712.58 

723,074.13 

8,869.57 


79.60 


810,450,109.23 
6,755,577.43 
36,279.30 
75,011.35 
9,554.33 
24,829.51 
2,427.84 


39,578.78 


17,893,367.27 


1,883,672.40 

869,476.54 

619,754.85 

7,430.70 

.      15,368.77 

9,779.45 

2,489.18 

2,140.99 

1,945.60 

12,061.92 

43,620.72 

3,53L20 

7,952.48 


2,979,219.89 


2,792,897.68 

6, 063, 77a  08 

4,357.00 

3,718.75 


8,864,743.51 


11,516,844.89 

5, 034, 34a  80 

17,228.91 

2,168.01 

1,191.78 

465.44 


16,572,239.83 


376, 24a  79 


1,272,665.73 
2,664,279.55 

2,102,003.82 

2,971,456.47 

2,251,376.81 

5,5SL38 

18,91L96 

7,108.26 

10,729.00 

13,588.60 


1,803,330.33 


13,366,269.96 


1,725,894.07 
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Table  2.— Statement  of  project  allotments  and  net  investments,  by  States,  to  June  SO, 

i9i6— Continued. 


Percent 
charge- 
able to 
State. 

Allotments. 

Net  investment. 

State  and  project. 

Fiscal  vear 
10141 

To  June  30, 
1016. 

Fiscal  year 
1016. 

To  June  80, 
1016. 

Nebraska: 

North  Platte 

70 

1641,808.86 

$5,013,706.86 
10  000.00 
2,877.01 

$180, 788. 48 

$4,701,684.78 
8  381.70 
2,877.01 

Investteations 

Sooth  Platte 

Total 

641,308.86 

5,026,675.87 

180,788.43 

4.707,888.40 

Nevada: 

100,060.11 

6,660,060.11 
12,503.63 

4,050.00 

U,803.15 
202.30 

5,773,18X07 

'  i8;ooe.37 

Walker  "Rlv^r ,,,-,,-,--. 

WaUcer  River  Investiga- 
tJww.. TT 

60.00 

Total 

100,110.11 

6,676,622.74 

11,010.86 

5,786,828.44 

NewMezloo: 

Carlsbad 

102,370.66 

4,038.77 

242,742.08 

364,432.70 

1,281,370.66 

406,088.77 

1,254,042.08 

2,788,432.70 
28,064.33 
5,014.00 
17,464.70 

2,738.01 

72,527.77 

2,633.15 

105,178.53 

300,077.65 

055,417.14 
800,800.26 
075,  SSL  38 

2,327,  ess.  86 

28,054.33 

5014.00 

n;  464. 70 

2, 788b  01 

Hondo 

Rio  Grande 

Rio  Grande,  Elephant 
Butte  storage 

60 
60 

La  Plata 

LasVeras 

Urton  Lake 

Preliminary    Inveetlga- 
tlfllW. 

Total 

718,603.21 

5,783,075.24 

570,417.10 

4,681,546.66 

North  Dakota: 

North  Dakota  pumping 

Lower  Yellowstone 

Bismarck 

20,034.00 
14,077.11 

1,240,034.00 
1,042  711.14 
13  621.60 
11,933.52 
17,471.83 
10,632.73 
3,236.64 

4,061.03 

17,820.51 
8,80L24 

047,540l08 

30 

064,875.56 
13.621.60 

LitUe  Missouri 

11033.52 
17  471.83 
10.532.73 

Nesson 

Washburn .  . 

1.20 

1.20 
1287.00 

2;  048. 74 
4,06L03 

PreUminary    inveetlga- 
tlons 

Total 

34,113.30 

2,353,508.57 

13,805.07 

1,078,886.18 

Oklahoma: 

Lawton 

40,022.28 

07,022.28 

8,801.17 

60,200.27 

400.00 

i,ooaoo 

002.21 

0.880.40 

Cimarron 

&  801. 17 

Red  River 

6a,  200. 27 

Investigations 

4oaoo 

Turkey^Creek 

1,000.00 

Total 

41,022.28 

167,522.72 

002.21 

70,380184 

Oneon: 

umatnia... ....... 

204,76L04 
164,004.06 

2,508.751.04 
2,324,004.08 
40,846.41 
20,037.47 
83,400.62 
60,761.40 

043.70 

266.133.11 
60,054.30 

2,063,061.30 

KlAPIAtnh  ... 

75 

1,850,264.64 
40,846.41 

Central  Oregon ,  .* 

Columbia  River 

25.00 

16,482.01 

Malheor 

83.400.63 

Oremn  Cooperative 

7.600.00 

8,860.20 

40,271.26 

PreOminary    investiga- 

043.70 

•      •          ... 

Total 

467,271.02 

6,120,826.80 

844,087.61 

4,100,840.98 

South  Dakota: 

Belle  Foundie 

143,040.27 

3,866,722.06 
16,818.04 

54,606.88 

3.367,580.73 

PreUminary    investiga- 
tions. ......... 

16,818.04 

Total 



143,010.27 

8,873,541.00 

54,606.88 

8,384,808.76 

^Credit. 


Digitized  by  VjOOQIC 


FINANCIAL  STATEMENTS. 


757 


Table  2.^^tatement  of  project  cdlotmerUi  and  net  invettmenti,  by  8tate»,  to  June  30, 

1916— GaQtinaed. 


Percent 
oharge- 
ableto 
State. 

Anotmenti. 

Netinvertment. 

state  and  project. 

"Sir' 

To  Jane  80, 
1016. 

Fisoalyear 
lfil6L 

ToJnne80, 
1016. 

Texas: 

Rio  Grande 

Rio  Grande,   Elepbant 
Butte  storage 

40 
40 

8161,828.06 

242,065.14 
000.00 

8886,628.06 

1,868,065.14 
8,000.00 

8180,110.02 

2G0,06Ln 
1,211.04 

8650,220.02 
1.661.760.67 

Pecos  River 7: 

'     7;il6.47 

Total 

405,683.20 

2,704,483.20 

831,382.73 

2,200,066.06 

Utah: 

Strawbeiry  Valley 

432,300.00 

8,620,300.00 

18,827.72 

84,040.30 

141.35 

453,100.34 

3,042,611.66 

Bear  Lake 

18,827.72 

Utah  Lake 

34,040.80 

Provo-Webber 

141.36 

Total 

432,300.00 

8,673,3U.37 

453,100.84 

3,005,620.08 

Washington: 

Okanogan ^ . 

51,000.00 
650,731.88 
453,640.00 

61,050.08 

056,000.00 

2,641,731.88 

4,067,640.00 

8,765,164.51 

11,105.06 

10,366.00 

86,465.77 

76,803.01 

12,056.56 

6,216.01 

8,776.06 

42,247.16 

214,206.18 

176,476.63 

124,280.38 

13L20 

788,810.16 

Yakima  storage 

1,042,653.44 

Yakima,  Bonnyside 

2,201,224.41 

YifrlriFna  Tieton 

2,808,076.88 

Benton 

11,073.86 

Kittitas 

10,366.00 

Wapato 

86,466.77 

Palouae 

70,803.01 

Palouse  Cooperative 

10.26 

10,067.12 

Priest  Rapids 

6,216;01 

Pnd^oinary    investiga- 

8»776.06 

* 

Total 

1,116,380.46 

11,586,816.14 

408,667.63 

8,064,638.60 

^0%  Platte 

30 

274,886.23 
410,280.60 

2,684,486.28 

6206,280.60 

8017.88 

2,600.00 

2,860.00 

81,816.47 
212,400.13 

2,068.667.77 

Shoshone 

$800^067  14 

DeSmet. 

O^OlfS 

Wyoming  Cooperative. . . 

2,600.00 
2,360.00 

2,346.66 
1,654.06 

2,845.66 

Pathfinder  Pumping .... 

1,664.06 

Total 

600,044.02 

7,764,562.80 

207,707.22 

6,867,832.01 

g  -_».-.  .In-,.          -      «          . 

164,072.80 
7,176,648.42 

General  abobnnts V,,,... 

178,716.07 

11,686.50 

124,634.17 

Total 

178,716.07 

7,880,681.81 

124,684.17 

Grand  total 

10,731,086.78 

132.683,084.56 

6,486,742.16 

102,161,466.07 

lOedlt. 
BECBIPTS  FROM  SAIiBS  OF  FUBIJO  LANDS. 

During  the  fiscal  year  1915  the  General  Land  Office  collected  from 
the  sales  of  public  lands,  not  includms  town-site  sales,  a  total  of 
$3,719,754.90,  which  resulted  in  the  ad£tion  to  the  ftmd  of  $3,268,- 
057.73.  The  amount  added  to  the  fund  was  87.856  per  cent  of  the 
amount  collected.  During  the  fiscal  year  1916  the  gross  receipts  were 
approximately  $3,182,389.27.  Of  this  amount,  $1,334,162.31  has 
been  credited  to  the  reclamation  fund,  and  it  is  estimated  that  there 
is  a  balance  of  $1,700,000,  which  will  be  available  before  the  end  of 
the  calendar  ^ear. 

The  f oUowmg  table  shows  the  gross  receipts  from  the  sale  of  public 
lands  and  the  corresponding  accruals  to  the  reelamation  fund  by 
fiscal  years  since  the  passage  of  the  reclamation  law: 
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Tablb  3. — Total  receipti  from  the  »dU  of  piJ>Ue  landi  and  retuUing  aearuaU  to   Ae 

Ttelamaiionfiind. 


■                                   ^  ~ 

Total  receipts 
fromaiJaof 
pabUc  lands 

States  (not 

including 

towxMlte 

sales). 

AooniBb  to  the  redamation 
fond. 

Fiscalywr. 

Amount  (not 

indndlng  town- 

sitesdes). 

Per  cent  off 
total  r». 
oe4»ta. 

1901  to  1914.  Inclusive 

192, 891, 887.  fiO 
3,719,754.90 
3,182,389.27 

184,382,211.67 

3,268,067.73 

18,084,162.31 

90l817 

1915 

87.866 

1916 

96  342 

Total 

99,794,031.76 

90,664,431.61 

00.851 

>  Actual  accruals  to  Dec.  31, 1915,  31,334,162.31;  balance  estimated. 

ALLOnCBNTS  BY  PBOJEGTS. 

When  fxinds  become  available,  annual  allotments  are  made  in 
pursuance  of  which  work  is  carried  on.  Table  No.  4  gives  a  state- 
ment of  the  allotments  from  1902  to  June  30,  1916. 
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BBOONOILING  ADMINISTRATIVB  AOOOUNTS  WTTK  TBBASUBT 
DBPABTMSNT  BALAKCBS  AND  STATBHBNTS. 

The  accounts  of  the  Treasury  Department  are  liioited  to  the  move- 
ment of  cash,  either  by  withdrawal  or  deposit  to  the  appropriations 
involved.  Tne  administrative  accounts  of  the  Reclamation  Service, 
as  entered  in  the  tables  herein,  show  the  amount,  both  for  receipts 
and  disbursements,  upon  an  accrual  basis.  The  cash  account,  how- 
ever, must,  if  correct,  agree  with  the  Treasury  Department  statement 
of  funds  made  available  by  appropriations,  reimbursements,  expendi- 
tures, and  withdrawals.  Taole  5,  below,  shows  a  condensed  state- 
ment of  cash  collected,  appropriated,  disbursed,  and  on  hand,  and 
Table  6  gives  a  reconciliation  of  the  amounts  of  the  appropriations, 
withdrawals,  and  balances  used  in  the  preparation  of  these  financial 
tables,  with  the  figures  shown  by  the  statements  of  the  Treasury 
Department. 

Tablb  b.-^Redamatianfund  account  to  June  30,  1916, 


Item. 

Debit. 

Credit. 

RftianrHL  f-.nA  nf  ft v*!  imwir  ah  nAr  IrmrtMBith  anxiiiAl  rwport  V.  442  r .  r  *  . . . . . 

886.196,217.80 

Eooelpts  durfoE  fliou  year  1916: 
Appropriation  warrant- 
No.  20,  S**pt.  80,  W15 |6,43&e8 

No.  23.  Oa.  15,  1915 883,387.«1 

No  25  Nov.3,1915 a88,Q88i48 

No.  34,  Deo.31,1916. 8,17L96 

No  30  J&a.  18. 1916 1.Q84.35L85 

No.  «'  Mar.  81. 1916 6,049.35 

No.w;  Apr.24. 1916 «8a.46a88 

No.  «0.  June  10. 1916 071,701.48 

No.  64  /tme  80, 1916 6,63X84 

8,071,127.88 

i2;ooo^ooaoo 

^1010  (86  Stat.,  835)- 

Balaaoe  end  of  flaoal  year  1915.  as  per  foorteoith 

No.  14.  Aug.  23. 1915 500.000.00 

No.  16.  £krot.  2. 1915 1.000.000.00 

No.  96.  Nov.  8. 1915. 500.000.00 

Mo.  83,  Deo.  iS,  1915. 500,000.00 

Mo.  88,  Jan.  14, 1916 800,000.00 

Mo.  5B^  June  7, 1016 500,000. 00 

8,800,00a  00 

TMd 

104,786,844.88 

8119,901,64a  72 

rAiiMHnM  129C371  VofMherff.  an  Dtrr  I^Mft  8 

17,780.18166 

BalanfAwfth  1*rmnimr  UnliMl  fitatM  afi  rmr  Tablft  6 

1,710,477.00 
60^498.54 
801,913.22 

-RAiAnM  vfth  ifMMfkl  flaoal  anoti .'...7 

Town  lite  ^prapiiati(iiaflr«iited  to  pn^eott • 1...I. 

Total 

122,516,529.48 

122,516.580.48 
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Tablb  6. — Balanoeio/recUmuition/und  with  the  Treasurer  of  the  United  Statet,  June  SO, 

1916. 


Item. 

Total  and  iMklanoe  end  of  fUeal  year  1915.  as  per  four- 
teenth annuftl  report,  p.  462,  Tables 

Reclamation  fund 

Specia]  reclamation  fund,  reimbumble,  act  of  June  25, 
1910  (36  Stat.,  836) 

Total  and  balance  as  per  statement  of  the  Treasury 

Department 

For  items  m  Reclamation  Service  accounts, 
but  not  included  in  above  add  withdraw- 
als on  direct  settlements  by  auditor |14, 519. 40 

Deduct  repayments  on  direct  settlements ...     5, 904. 91 

Total 


Appropriation. 


Withdrawals. 


Balances. 


196,196,217.30 
3,071,127.53 

3, 500,00a  00 


107,156,638.63 
6,801,614.71 


104,766,344.83 


103,047,253.84 


8,614.49 


104,766,344.83 


103,055,867.83 


11,039,  S78b  67 
679,51182 


1,719,091.49 


8,614.49 


1,710,477.00 


Table  7. — Disbtarsement  vouchers  paid  to  June  SO,  1916. 


Fiscal  year. 

Quarter 
ebded- 

Number 

of 
vouchers. 

Amount. 

Balance  from  fourteenth  annual  report 

361,186 
7816 
7,459 
6  887 
6,600 

1111,096,700.51 
2,771,390.90 
2,244,476.01 

1910 

rSept.   36,i9i6 
J  Dec.    31,1915 
IsCar.    31,1916 
I  June    30,1916 

1,830,54140 
1,069,580.81 

Total  to  7iiiw  90, 1916 

379,907 

119,901,64a  73 

Table  S.—'CoUection  vouchers  collected  to  June  30, 191$. 


Fiscal  year. 

Quarter 
ehded- 

Number 

of 
▼oucharB. 

Amount. 

iiiiiiinM frnm  fourteenth  Miwifti  rcDort 

104,884 
1,010 
1806 
5,406 
9;763 

116,879,976.89 
408618.91 
471,786.11 

ino 

fSept.   30,1915 
Deo.    31,1915 
Mar.    31,1916 
June    30,1916 

749,769.16 
660,009.8; 

Total  to  June 90, 1916 .a........ . 

122,371 

17,750,184.65 

Table  9.— Transfer  vouchers  approved  to  June  30, 1916. 


Fiscal  year. 


Quarter 


Nombcr 
of 


Balance  from  foorteenth  annual  report. 


1016. 


Total  to  June  80, 1916.. 


8,887 
167 
18S 
288 
617 


9,567 


16,006,750.37 
n,794.81 
48,880.69 
172,286.78 
362,501.86 


5,662,221.95 
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INVESTMENT  OF  THE  UNITED  STATES  IN  PBOJEOTS. 

Below  is  given  a  statement  showing  cash  disbursed  and  received 
on  account  of  the  several  projects  and  transfers  between  projects. 
The  work  of  the  service  is  grouped  under  four  general  heads,  as  fol- 
lows: Primarv  projects,  those  for  which  speciSc  appropriations  of 
funds  are  in  enect  and  on  which  construction  is  under  way;  secondary 
projects,  those  for  which  general  appropriations  of  funds  have  been 
made  for  all  such  work  as  a  whole  and  on  which  only  preliminary 
studies  and  surveys  have  been  made  to  determine  their  advisability 
and  practicability;  Indian  irrigation  projects;  and  general  accounts, 
which  represent  those  expenditures  that  are  general  in  nature  ana 
are  not  oirectly  chargeable  to  any  project  when  first  incurred,  but 
which  become  a  charge  against  all  projects  as  a  part  of  the  general 
or  overhead  expenses  of  the  service. 

Table  10  gives  the  voucher  transactions  and  net  investments  of  the 
United  States  on  the  several  primary  projects  to  Jime  30,  1916; 
Table  11  gives  the  voucher  transactions  on  secondary  projects;  and 
Table  12  gives  the  voucher  transactions  and  net  investment  of  the 
United  States  on  Indian  irrigation  projects  and  miscellaneous  to 
June  30,  1916. 

Table  10. — Voucher  transaeiiona  and  net  investment  of  the  United  Statee  an  primary 

projects  to  June  SO^  1916. 


State  and  project. 


Debit!. 


Disbursement  vouohen. 


Fiscal  yei 
1916. 


To  June  80, 
1016. 


Transfers  reoetreiL 


Fiscal  year 
1916. 


To  June  80, 

me. 


Arizona:  Salt  River 

Ari2ona<?alifomla:  Yuma 

California  :Orland 

Colorado: 

Grand  VaUey 

Unoompahgre 

Idaho: 

Boise 

ICinidoka 

Kansas:  Garden  City 

Montana: 

Huntley 

Milk  River 

St,  Mary 

Sun  River 

If ontana-North  Dakota:  Lower YelloW' 

stone 

Nebraska-Wyoming:  North  Platte.... 

Nevada:  Truckee-Carson 

New  Mexico: 

Carlsbad 

Hondo 

New  Mexico-Texas: 

Rio  Grande 

Elephant  Butte 

North  Dakota:  North  Dakota pumphig. 

Oklahoma:  Lawton 

Oregon:  Umatilla 

Oregon-California:  Klamath 

South  Dakota:  Belle  Fouroiie 

Utah:  Strawberry  Valley 

Washington: 

Okanogan 

TaUmastorage 

Yaktma-Sunnyside. 

Yaktma-Tieton 

Wyoming:  Shoshone. 


U75,213.»6 

M2,652.65 

78,086.42 

417,837.29 
417,631.58 

744,717.82 

234,161.19 

5.76 

141,004.54 
281,317.07 
572,734.94 
713,953.10 

25,012.40 
427,196.61 
88,054.27 

102,234.18 
3,310.08 

337,676.68 
532,669.25 
18,149.01 
959.26 
286,092.64 
131,444.93 
112,435.71 
506,480.43 

50,068.27 
814,122.51 
280,460.75 

41,531.04 
264,747.25 


113,259,185.46 

8,728,685.97 

936,399.76 

2,684,252.92 
6^424,435.66 

II,944,18&89 

6,104,975.18 

380,066.81 

1,806,636.08 
2,507,575.61 
1,996,985.89 
3,086,168.84 

8,294,422.82 

7,451,859.67 
6,165,013.01 

1,231,671.78 
390,828.61 

1,739,464.09 
8,969,835.56 
1,039,594.62 
8,575.57 
2,482,764.88 
2,914,117.19 
8,609,561.28 
8,190,892.13 

880,215.82 
2,058,245.86 
3,668,061.20 
8,260,069.94 
4,765,600.97 


183,919.67 
41,314.80 
5,149.92 

28,117.08 
18»932.75 

61,366.37 

16,170.86 

109.77 

7,268.85 
15,503.12 
26,284.46 
27,668.37 

2,789.76 
28,708.13 
0,366.07 

10,378.08 
416.89 

32,668.93 

36,818.99 

3,378.13 

361.65 

13,337.16 
9,643.57 
^881.43 

17,868.81 

4,199.84 
19,714.35 
19,869.06 

4,698.88 
31,071.91 


1426,106.98 
257,617.46 
48,792.61 

137,0a0i96 
169,193.83 

482,406.06 

806,833.63 

11,844.58 

87,317.38 
139,993.84 
311,835.78 
163,135.64 

108,378.31 
814,968.00 
385,«2L81 

48,892.84 
14,376.58 

96,819.66 
381,  946b  31 
197,861.71 
1,687.68 
78^469.82 
86,858.80 
97,937.61 
U9,916.33 

87, 921.  U 
301,671.86 

40,7S.» 
404,700.11 
183,818.88 


Total.. 


8,141,950.17 


113,066,639.03 


4,871,788.87 
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Tabui  10,— Vmuher  traniaelions  and  net  investment  of  the  United  Staiee  on  primary 
projects  to  Jvne  30,  i9i6— Continued. 


BtaUandprqjeot. 


CrwUts. 


CoUaotlcm  yooofaflfs. 


WaUiHrie^t  ohargw. 


Constrnotlon. 


FJscalvear 


To  June  80, 
1016. 


Operation  and  main- 


FJacalyear 
1916. 


To  June  ao, 
1916. 


ICisoaQaDeous. 


Flscalvaar 
1916. 


To  Jane  30, 
1916. 


Arinma:  Salt  River 

Arizona-California:  Yuma. 

California:  Orland 

Colorado: 

Grand  VaUey 

Unoompahgre. 


164,883.57 


tioo,ooaoo 

370,786.26 


116,744.78 


S61,09a33 


Boise 

Minidoka 

Kansas:  Garden  aty 

Kontana: 

Huntley 

ICOk  River 

St.  Mary 

Sun  River. 

MontanarNorth     Dakota: 

Lower  Yellowstone 

Nebraska-  Wyoming: 

North  Platte 

Nevada:  Truckee^^arson... 
NewMexloo: 

Carlsbad 

Hondo 

New  Mezioo-Texas: 

Rio  Grande 

Elephant  Butte 

North  5akota:  North  Da- 
kota pumping 

Oklahoma:  Xawton 

Oregon:  Umatilla 

Oregon  -  California:  K I  a- 

math 

South  Dakota:  Belle 

Fourcshe 

Utah:  Strawberry  Valley.. 
Washington: 

Okanogan. 

Yakima  storage 

YaUma-Sunnyside. . . . . 

YaUma-Tieton. 

Wyoming:  Shoehone. 


43,326.17 


14,48L20 


441,782:68 
142.50 

270,173.02 


61,2Sa02 


19,767.48 


810,450.62 
104.60 

116,613.70 


$488,188.41 

60,608.00 

1,665.06 

6,960.00 
82,743.07 

160,766.04 
04,77^10 


17,481.50 

024.13 

115,478.26 
32,432.00 

21,088.78 


102,685w36 

36,872.20 

868,500.87 
206,767.26 

140,868.80 


5,656.28 

610.48 

56,883.54 
34,201.70 

15,482.02 


42,407.44 

36,783.07 

330,076.03 
101,044.03 

130,816.79 


2ia53 

'*i6,*226."07 

13,870.08 

34,466.18 
10,827.87 

73.22 
100,000.00 
45,801.88 
43,008.80 
28,104.41 


8,06&06 


13,307.15 


206,338.23 

301,062.86 

168,078.68 
10,827.87 

34,622.66 
200,000l00 
679,422.70 
260,888.61 
388,638.67 


10,10&44 

36,503.71 

34,611.80 
6,130.23 

802.27 


76,203.05 

187,137.06 

131,448.06 
5,130.33 

86,304.80 


65,377.53 
34, 04a  76 
32,808.80 


542,674.41 
140,880.44 
127,033.00 


4,313.13 
4,067.58 
3,7ia06 
17,087.60 

18,004.61 

12,073.70 
30,576.07 

3,480.60 
1,088.67 

30,330.26 
86,582.04 

37,208.77 

.20 

10,405.88 

0,007.60 

6,224.18 
41,403.74 

11,035.07 
14,160.80 
8,882.48 
2,848.06 
32,351.64 


83,070,601.15 
420,615.88 
110,573.48 

14,335.03 
406,578.60 

737,084.74 

408,742.54 

4, 56a  67 

77,044.47 
37, 64a  63 
61,U3.26 
68,684.28 

67,473.11 

110,843.10 
138,743.60 

36.350. 50 
^838.16 

171,006.43 
348,013.41 

85,383.51 

.20 

82,258.48 

61,13L16 

02,443.10 
192, 78a  36 

88,406.63 
76,816.63 

106,035.52 
78,188.63 

188,714.13 


Total.. 


ffn,16L46  4,146»68a86 


880, 84a  02 


2,448,006.10 


1,308,853.44  7,330,262.88 


>  Adjustment  of  credits. 
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Tablb  10.— 'Voucher  tramacHons  and  net  invettment  of  the  United  States  an  primary 
projects  to  June  SO,  iPid-— Continued. 


state  and  project. 


Gkedlts. 


Transferalssoed. 


Fiscal  year 
1016. 


To  June  30, 
1916. 


Net  InytBtnunt  of  tbe  Unttad 

States. 


Fiscal  Tear 
101& 


To  June  My 
1916. 


Arizona:  Salt  River 

Arizona-California:  Yuma 

California:  Orland 

Colorado: 

Grand  Valley 

Uncompahgre 

Idaho: 

Boise. 

Minidoka 

Kansas:  Garden  City 

Kontana: 

Huntley 

IfllklUver 

St.  Mary 

Sun  River 

MontanapNorth  Dakota:  Lower  Yellowstone. 

Nebraska-Wyominc:  Nwth  Platte 

Nevada:  Truokee^^arson. 

New  Mexico: 

Carlsbad 

Hondo • 

New  Mexioo-Texas: 

Rio  Grande 

Elephant  Butte 

North  Dakota:  North  Dakota  pnmping 

Oklahoma:  Lawton 

Oregon:  Umatilla 

Oxeeon4}alifomia:  Klamath 

Booth  Dakota:  Belle  Fonrche 

Utah:  Strawberry  Valley 

Washington: 

Okuiogan. 

Yakima  storage 

Yakbna-Sunnyside. 

YaWma-Tieton 

Wyoming:  Shoshone. 


Total.. 


$1,111.07 

1,44a  10 

165.77 

847.73 
1,76&36 

15,222.76 

12,841.10 

6a  00 


2,406.50 
50&86 

2,484.96 
463.13 
459.24 

1,813.64 

131.04 
86.25 

4,702.79 

22,326.78 

238.35 

306.60 

1,869.30 
127.73 
278.00 

4,701.06 

10a40 

6, 46a  69 

8,221.31 

«702.87 

60.28 


864,402.00 
04,662.03 
6,143.37 

4,041.19 
88,278.31 

122,674.76 
228,483.11 
10,862.43 

160,486.46 
36,648.77 
66,064.50 
69,071.33 
41,809.88 
27;7ia93 
60,047.96 

18,7ia96 
876^77 

87,286.62 
73,40a94 
183,187.64 
823.60 
94,888.40 
81,619.71 
87,938.36 
60,443.88 

10,404.91 
86,848.16 
77,466.66 
828,884.89 
61,60L02 


818.834.14 

460,896.00 

81,61&62 

433,646.60 
862,055.00 

611,064.00 

48,128.08 

66.62 

100,711.09 
289,447.11 
694,712.68 
723,074.13 

12, 67a  81 
2n,064.90 

11,303.16 

72,687.77 
2,688.16 

825,297.66 

600,129.42 

1 7,32a  61 

902.21 

266,133.11 
92,072.40 
64,60a88 

463,10a84 

42,247.16 
214,206.18 
176,476.63 
i24,26a38 
212,40ai3 


810,460,100.38 

8,130,249.03 

800,47e.64 

3,792,807.68 
6^053, 7701 08 

11,616,844.80 

6, 084. 34a  80 

376, 24a  79 

1,273,565.73 
2,664,279.55 
2,102,008.88 
2,071,455.47 
3,216,261.87 
6,846,192.56 
6;  773, 132. 07 

056,417.14 
360,80a30 

1,625,662:80 
8,879,376.43 
047,64a  08 
0,880.40 
2,063,061.80 
2,470,010.80 
8,867,68a  73 
3;  042, 6U.  58 

768,310.16 
1,042,668.44 
2,201,224.41 
2,808,076.88 
4,300,057.14 


83,173.89 


2,024,473.74 


6,886,41a  16 


100,9eO,96a5B 


>  Receipts  exceed  expenditures. 


*  Adjustment  of  credita. 
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Table  11. — Vovdiier  trofMoctkynM  and  net  inveitmenU  of  the  United  Statet  on  eeeondary 

projects  to  June  30,  1916, 


State  and  project 


Beblto. 


DfsbanniMnt 
▼oadMn. 


Flaoaljear 
19l6u 


AilKOoa: 

Little  Colorado 

San  Carlos 

San  Pedro 

ArlMna^CaUfomla: 

Colorado  RIyer 

Colorado  River  Basin 

California: 

Ow«D8  Valley 

Sacramento  valley 

San  Joaquin 

Iron  Canyon  Cooperatlye.. . . 

Pitt  River  Cooperative 

Shasta  Coonty  Cooperative.. 

Lassen  County  Coc^Mrative . 

Colorado:  White  River 

Idaho: 

Dubois 

PortNeuf 

General  investigations 

KhigHill 

Montana: 

Clark  Fork 

Crow  Reservation 

Lake  Basin 

Madison  River 

Marias 

Nebraska: 

South  Platte 

Nebraska  investigations 

Pathfinder  Pumping 

Nevada:  Walker  River 

New  Mexico: 

La  Plata 


!Ve«s... 
n  Lake. 


Vrtonl 

North  Dakota: 

Bismarck wv... 

Little  Missouri 

Nesson • 

Washburn 

Bowman 

Oklahoma: 

Cimarron 

Red  River 

Oklahoma  reconnoiasance 

Oregon: 

Malheur 

Central  Orefon 

Columbia  River  Cooperative . . . 

Oregon  Cooperative 

Texas:  Pecos  luver  investigations.. 
Utah: 

Bear  Lake 

Utah  Lake 

Provo-Weber 

Washington: 

Benton 

Kittitas 

Wapato 

Palouse. 


Palouse  Cooperative . 
(Rapids 


Prlestl 
Wyoming: 

DeSmet 

Wyoming  Cooperative . 


Total 40,614.89     964,3«&47 


$30,986.67 


3.12 

9a  25 

2,266.46 

684.45 


88.96 


63.00 


1,654.96 
292.30 


L20 


9,949.54 
1,245.28 


19.25 


2,309.16 


To  June  30, 
1916. 


10,515.33 
24,589.74 
2,423.72 

42,235.20 
81,826.55 

26, 04a  91 
52,808.13 
3,513.92 
15,167.54 
2,248.17 
4,402.03 
2,398.88 
4,348.04 

21,464.03 

2,165.77 

496w55 

203.64 

5,417.71 
21,029.47 

7,044.39 
10,795.45 
14,062.46 

1,913.96 
3,35a  94 
1,554.96 
13,643.22 

29,50a20 
5,012. 16 
19,330.65 

16,709.04 
11,665.50 
7,491.61 
9,95L90 
3,649.46 

8,725.96 
59,413.75 

4oaoo 

82,592.87 
43,014.03 
14,469.55 
46,328.73 
7,49&21 

18,859.06 

34,044.67 

14L35 

11, 167. 45 
19,366.90 
36,445.06 
78,789.20 
9,394.00 
6,218.98 

9,053.32 
2,369.16 


TranalBrs  reoaivid. 


Fiscal  year 
1916. 


62,958.76 


184.08 


26L80 


16^50 


l&OO 
l&OO 


1,066.79 
7.07 


4,621.08 


To  June  SQL 
1916. 


$4aoo 

26aLe7 
3.97 

7, 16a  88 
10,306.84 

8a  00 

a^748L07 

17.48 

4, 198. 30 

ML  01 

18&96 

46.72 

9.11 

83496 
2.24 


26L80 

433.67 
6.01 
79L87 
2L67 

ma  89 

963.06 
42.70 


53.16 

168L66 

2.28 
273.71 

26.60 

1,709.00 

29,786.35 

1973.89 

1,512.97 

32L70 
1,902L04 


4,312.28 
1,707.04 
7,0iai8 
11,40L76 
427.81 

da  72 
fll2S 


2a  71 
13a  19 

3, 03a  68 
247.58 

2.61 


94,795.22 
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Tablb  11. — Voucher  tranMctUms  and  net  investmenU  of  the  United  States  on  eeeondary 
projeete  to  June  SO,  1916 — Continued. 


• 

Cndits. 

NetinvestnuBot. 

state  and  project. 

CoUectian  yoachero. 

Transfen  issued. 

Fiscal 
yettl91«. 

To  Jane 
30, 1916. 

Fiscal 
year  1916. 

To  Jane 
30, 1916. 

Fiscal 
year  1916. 

To June 
30,1018. 

Arizona: 

Little  Colorado 

8L00 

12.90 

.35 

76a  32 
231.87 

14,016.99 

91.79 

.20 

9,045.43 

f0,664w33 

24,820151 
2,427.34 

43,7ia00 

gm^  Cwlo4f                     -•---.... 

Arizaiia<;alifomia: 

Colorado  River      

■  186.66' 

$4,925.26 
1,525.40 

$33,'747"47' 

Colorado  River  Basin 

$137.95 

90,375.12 

12,O0LO2 
43,820172 
S,53L20 
9,779.45 
2,489.18 
2, 14a  90 
1,945.00 
4,367.00 

17,228191 

2,168.01 

1,19L78 

4e&.44 

Califomia: 

Ownna  Vallev               

flA/>rR.TnAnto  VaIIav -- 

11,843.69 

(ten Josfliiiii                      .  ........... 

LOO 

540.96 

2.12 

9a  25 

2,10a54 

684.45 

Pitt  River  CooDerative 

Shasta  Gountv  Coooerati  ve 

35a  00 

2, 45a  00 

5oaoo 

.15 
1.81 

T^AfHAn  Coimtv  Coonerati vo 

Colorfldo-  White  Kiver 

Idaho: 

j)uboi8                  

5,068129 

PortNeuf 

GMieral  investieat  Jons 

King  Hill 

85a  75 

Montana: 

Clark  ForV 

.25 
L90 

269.90 

2,120.62 

2L00 

67.08 

632.20 

5,581.23 
18,911.98 

7,103.28 
10,729.00 
13,538.00 

2,877.01 
3,38L70 
1,554.98 
13,098w37 

28,064.33 
5,014.00 
17,464.70 

13,621.60 
11,933.52 
17,47L8J 
10,532.73 
2,948.74 

8,891.17 
00,209.27 

4oaoo 

Crow  Reservation 

L^e  Basin 

Madison  River  

1.85 
L55 

Marias      , 

79.59 

Nebraska: 

South  Platte  

Nebraska  investigations 

12.00 

**i;654.*96' 
292.30 

Pathfinder  Pumping 

Nevada*  Walker  River 

New  Mexico: 

La  Plata  

1,702.42 

.30 

1,225.51 

14.70 

L25 

4.14 

42.38 

1,122.60 

Las  Ve|;as    

uirton  Hake 

914.15 

3,099.34 
1,439.82 
19,801.89 
1,35a  68 
1,091.09 

156.55 
946.35 

North  DakoU: 

Bismarck , 

Little  Missouri 

Nesson 

Washburn 

L20 
1287.90 

Bowman  ....... .^,.T...Trr..-.^.'..... 

287.90 

Oklahoma: 

Red  River 

161.77 

Okli^hcrna  reconnoissance 

Oregon: 

Malheur 

279. 8C 

1,353.58 

21&12 

866.73 

28.55 

62.06 
4.62 

18.00 

.laoo 

3,134.73 
3,08L08 
4,779.60 
7,  .593. 49 
782.00 

83,49a  62 
40,346.41 

Columbia  River  Cooperative 

"8;856.'26' 
1,21L94 

16,482L01 
49,27L26 

Oregon  Cooperative 

702.18 
25.02 

1,453.95 
15.39 

Texas:  Pecos  River  investigations 

Utah: 

Bear  Lake 

7,115.47 

18,827.72 
34,049.30 

Utah  Lake 

Provo- Weber 

141.35 

Washington: 

Benton .••••.••.. 

31.20 

93.60 

13L20 

11,0731.85 

Kittitas 



19,366.90 

Wapato 

36,465.77 
76,303.01 

Palouse 

126.38 
24.77 
2Sa55 

39.55 
23.50 

4oaoo 

2,331.79 

Palouse  Cooperative 

19125 

10,067.12 
6,210.01 

Priest  Rapids 

Wyoming: 

DeSmet 

9&90 

"2;845.'66' 

8,917.38 

Wyoming  Cooperative 

23.50 

2,345i66 

Total ; 

1,56&75 

34,764.24 

1,565.34 

78,026.86 

61,011.58 

946,372.89 

>Credtt. 
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Table  12. — VawSktr  transactions  and  net  investment  of  the  United  States  on  Indian 
irrigation  and  miscellaneous  to  June  SO,  1916. 


DebitlU 

Item. 

Disbursement  voachers. 

Transfers  received. 

Fiscal  vear 
191^ 

To  Jane  30, 
1916. 

Fiscal  vear 
191^ 

To  June  30, 
1916. 

Indian  irrigation- 

$1,432.74 

14,439.86 

1,667.01 

$925,426.30 

1,528,700.89 

439,109.12 

$106.48 
973.14 
161.79 

$109,379.18 
86,547.50 
40,897.01 

Flathead  project 

Total 

17,539.61 

2,893,236.31 

1,243.41 

235,823.60 

OfBiffra^  ^xpemjw. -- 

450,603.48 

3,268,741.45 

48,551.39 

167,822.66 
80,488.73 
101,508.38 

Preliminary  investigations 
Jackson  Lake  enlargement. 

146,332.36 

688,665.47 

7,662.91 

Total 

596,835.84 

3,957,396.92 

66,214.30 

849,819.77 

Credits. 

Net  investment 

Item. 

CdUection  vouchers. 

Transferslssned. 

Fiscal  vear 
1916. 

To  Jane 
30,1916. 

Fiscal  vear 
1916. 

To  June 
30, 1016. 

Fiscalyear 
191<C 

To  June 
30, 1916. 

Indian  irrigation: 

Blackfeet  project 

$146.53 

22, 121. 09 

162.19 

$950,909.15 
1,566,450.20 
463,720.63 

$051.00 
84.55 

$84, 44a  49 
46,504.33 
16,188.60 

$443.69 

16,792.64 

1,666.61 

1  $544.  le 

Flathead  nroiect 

1,194.86 
96.91 

Fort  Peck  project 

Total 

22,429.81 

2,981,068.97 

1,035.55 

147,223.43 

14.682.84 

747.61 

Ifiacellaneous: 

General  expense 

Preliminary  investigations 
Jackson  Lejce  enlargement 

16,538.14 

47,403.72 

450,583.43 

3,300,128.76 

22,933.30 

89,031.63 
80,488.73 
34,854.93 

173,827.45 

752,939.75 

104.37 

2,369.17 

119,936.65 

Total 

190, 365.  A) 

800,343.47 

459,687.80 

3,3024O7.q;i 

2,996^7S 

204,375.29 

' 

1  Credit  balances  due  to  transfer  of  appropriation  in  advance  of  performing  work. 

A  recapitulation  of  Tables  10,  11,  and  12  follows: 

Table  13. — Recapitulation  and  verification  of  voucher  transactions  and  all  net  invest- 
ments of  the  United  States  from  the  reclamation  fund  to  June  SO,  1916. 


Debits. 

Item. 

Disbursement  vouchers. 

Transfers  received. 

Fiscal  vear         To  June  30, 
1916.                   1916. 

Fiscal  vear 
1916. 

To  June  30, 
1916. 

Primary  projw^ts, ... , ^.......x.... 

$8,141,950.17  $112,068,630.02 

49,614.59            964,368.47 

17,539.61        3,893,336.31 

506,836.84        3,957,396.93 

$483,483.79 

4,521.08 

1,243.41 

56,314.30 

$4,871,783.27 
94,796.22 
236,823.69 
340,819.77 

Secondarv  oroiects 

liisoellaneons ......«.•.• 

Total 

8^805,94a21  I  119,901,64a  73 

545,462.68 

5»  552, 321. 95 
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Tablb  IS.^RecafituJaHonandvenficationofvinu^  transacHoru  and  all  net  invesi- 
ments  of  the  United  States  from  the  reclamation  fund  to  June  SO,  1916—Coniiaued. 


GiwUts. 

Item. 

Ififf^iiRiMfmm, 

Watertight  charges. 

Fiscal  year 
1916. 

To  Jane  SQL 
1916. 

Flscalvear 
1916. 

ToJanaSQ^ 
1916.^ 

Primarj  projiKftii 

91,303,852.44      17,839,262.53 

1,568.75             34,764.34 

23,439.81        3,981,068.97 

190,865.60  >         800,343.47 

1062,001.47 

86,684,725.74 

flwxmd  ary  nfojflcts 

Indian  irrlnUfBi 

Total 

1,418,306.59  1    U,  165,469.21 

952,001.47 

6,684,735.74 

CrediU. 

Netlnyestnuot. 

ItffB. 

Transfers  Issued. 

Fiscal  year 
191<C 

To  Jane  30, 
1916. 

Flsoalyear 
1916. 

ToJaae8Q^ 
1916. 

Primary  prefects  ...................... 

183,178.89 
1,665.34 
1,035.56 

460,687.80 

78,036.86 

147,223.43 

8,302,497.93 

86,886,416.16 

61  011.58 

14,682.34 

?,99&76 

*~'946:sSS 
747.61 

Secondary  projeote 

Indian  irflntlon    

MlfFOellfttltOnff  r    .   . , 

304,375.29 

Total 

645,463.68 

6»  653, 221. 96 

6^486,742.16 

108,151,456.07 

1  Credit  balanoes  dae  to  transfer  of  appropriation  in  advance  of  performing  work. 
COLLBOTIONS. 

The  two  tables  below  give  information  as  to  collections  that  have 
been  made  under  the  reclamation  operations.  Table  14  gives  an 
analysis  of  the  sources  of  all  cash  collections  to  June  30,  1916,  while 
Table  15  gives,  by  projects,  the  amount  collected  for  water-right 
chaises. 

Tablb  14.^Analy»it  qfeash  coUeetions  to  June  SOy  1916. 


Sources. 


Fiscal  yeais 
190^1915. 


Fiscal  jear 
1916. 


TMtftoToi 
8Q,  1016. 


Idsoellaneoas  sales 

llisceUaneoas  services 

Temporarr  water  rentals 

Power  and  light 

Transportation  refonds 

Forfeitures  by  bidders  and  contractors. 

Water-ri^t  constniction  charges 

Water-ridit  operation  and  maintenance  charges. 
OverdisDo: "- 

Total, 


81,726,614.82 

4,137,797.46 

2,707,520.08 

760,718.46 

201,680.45 

78,688.71 

8,676,468.90 

2,067,266.07 

36,224.14 


8907,226.29 

290.208.34 

622,790.81 

280,806.11 

18,421.82 

220.00 

571,161.45 

380,840.02 

8,588.23 


16,379,976.50 


2,370,206.06 


81,988,840.61 

4,428,000.80 

8,880,810.80 

1,040, 6M.67 

806,102.87 

78,006.71 

4.146,680.86 

8,448,006.00 

88,7B8.» 


17,760,184.65 
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Tablb  16.— CoZfec/ion  of  water-right  charges  by  projects  to  June  SO,  1916. 


state  and  project. 


Construction  charges. 


Fiscal  year 
1010. 


To  June  30, 
1010. 


Operation  and  mainte- 
nance charges. 


Fiscal  year 
1016. 


To  June  30, 
1016. 


Total. 


Fiscal  year 
1916. 


To  June  30, 
1016. 


Ariiona:  Salt  River 

Ari7.ona-(  alifornia:  Yuma 

Idaho:  Minidoka 

Kaasas:  Oardontlty 

Montana: 

Huntley 

Sunlliver 

Montana-North  Dakota:  Low- 
er Yellowstone 

Nebraska  -  Wyoming:  North 
Platte 

Nevada:  Truckee-('arson 

New  Mexico:  Carlsbad 

North  Dakota:  North  Dakota 


$54,883.57 
43,326.17 


Oregon:  Umatilla 

Oregon-Talifornla:  Klamath... 
South  Dakota:  Belle  Fourche. 

Utah:  Strawberry  Valley 

Washington: 

Okanogan 

Yakima  storage 

Sunnyside 

Tieton 

Wyoming:  Shoshone 


14,491.20 
17,481.50 

924.13 

115,478.26 
32,432.09 
20,822.42 

210.53 
10,225.97 
13,376.08 
34,456.18 
19,827.87 

73.22 
100,000.00 
45,891.88 
43,003.80 
28,104.41 


1100,000.00 

270,785.26 

441,782.68 

142.50 

270,173.02 
102,685.36 

35,873.20 

352,600.87 
296,767.26 
140,154.53 

8,058.05 

206,338.23 

291,082.86 

168,078.68 

19,827.87 

24,622.55 
200,000.00 
679,422.79 
269,388.61 
268,633.67 


$16,744.78 
51,250.02 


19,757.48 
5,556.28 

649.48 

56,833.54 
34,291.70 
15,482.21 


10,105.44 

26,503.71 

24,611.89 

5,129.23 

802.27 


$61,090.33 

310,459.62 

104.50 

115,513.70 
42,407.44 

36,793.97 

330,976.03 
191,944.93 
139,816.68 

13,307.15 
75,202.05 
137,127.96 
131,448.95 
5,129.23 

36,294.80 


$71,628.35 
94,576.19 


65,377.53 
24,940.76 
22,803.80 


542,674.41 
149.880.44 
127,923.00 


34,248.68 
1 1,025.31 

1,573.01 

172,311.80 
66,723.88 
36,304.63 

210.53 
20,331.41 
39,880.60 
59,068.07 
24,957.10 

875.40 
100,000.00 
111,260.41 

68,844.56 
50,906.21 


$100,000.00 

331,875.50 

752,242.30 

247.00 

885,686.72 
145,092.80 

72,666.17 

683,575.90 
488,712.19 
279,971.21 

21,365.20 
281,540.28 
428,210.82 
290,527.63 

24,957.10 

60,917.44 

200,000.00 

1,222,097.20 

419,269.05 

396,556.67 


Total.. 


571,161.45  '4,146,630.35 


380,840.02 


2,448,005.19 


952,001.47 


6,504,725.74 


Refunds. 

State  and  projeot. 

Construction 
charges. 

Operation  and 

maintenance 

charges. 

Total. 

NetcoUec- 

tion  of 

water-right 

charges  to 

June  30, 1916. 

Fiscal 
year  1916. 

To  June 
^,  1916. 

Fiscal 
year  1916. 

To  June 
30, 1916. 

Fiscal 
year  1916. 

To  June 
30, 1916. 

Arizona:  Salt  River 

$100,000.00 

Arizona^Callfornia:  Yuma.. 

:::::::::::::::::::: 

331,875.50 

Idaho:  Minidoka 

$2.i4.10 
142.50 

603.39 

755.85 

$18.00 
104.50 

$252. 10 
247.00 

700.30 
881.82 

752,242.30 

Karifms*  Oardim  City  -  „  „ ,  . 

Montana: 

Huntley 

96.97 
125.97 

385,680.73 

Sun  River 

145,002.80 

MontanarNorth  Dakota: 
Lower  Yellowstone 

72,666.17 

Nebraska-Wyoming:  North 
Platte....:......; 

$187.12 

416.72 
210.00 

24.40 
42.00 

$187. 12 

441.12 
252.00 

683,388.90 

Nevada:  TruckeA-Caraon , . , 

488,712.19 

New  Mexico:  Carlsbad 

280,185.38 

North  Dakota:  North  Da- 
kota Pumping. 

129.20 
63.00 
186.00 
260.00 

23.80 
9.55 

18.00 
5.87 

52.50 

153.00 
72.55 
204.00 
265.87 

52.50 

21,365.20 

Oregon:  Umatiiift 

281,540.28 

Oregon-California:  Klamath 
South  Dakota:  BelleFourche 

428,210.83 

299,527.10 
60,917.44 

Washington: 

Okanoean      - 

Yakima  storage 

200,000.00 

Sunnvside       , 

1,874.60 

762.60 

1,187.62 

542.45 

2,417.05 

762.60 

1,444.54 

1.222,097.20 

Tieton 

4191209.03 

W  •vtwnXnv  flhOShOT^e    ...... 

257.02 

396,656.67 

Total       

187. 12 

6,825.48 

1,321.03 

187.12 

8,146.51 

6,594,538.32 

ei309'*— 10- 
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1  Adjustment  of  credits. 
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The  three  tables  that  follow  give  for  the  Rio  Grande  Dam  appro- 
priation information  similar  to  that  appearing  in  Tables  5  to  8, 
mclusive,  with  corresponding  titles  for  the  redamatioB  fund: 

Table  16,— Special  appropriation  for  Rio  Grande  (Engle)  Dam  {S4  Stat.,  1S57)  to  June 

SO,  1916. 


Debit. 

Grodlt. 

Appropriatlan  warrant  No.  79,  Mar.  4, 1907 

$1,000,000.00 

bMninements,  2,896  vouchers .' 

$1,000,001.78 

Collections,  24  vouchers 

91.78 

Total 

1,000,091.78 

1,000,001.78 

Table  17,— Balances  of  appropriations  for  Rio  Grande  (Engle)  Dam  with  Treasurer  of 
the  United  States,  June  SO,  1907,  to  June  SO,  1916. 


Fiscal  year. 

Appropriation. 

Withdrawals. 

Baluioas. 

1907 

$1,000,000.00 

81,000.000.00 
006,886.79 
820,812.57 
582,506.34 
254,719.38 
40,606.88 
1,501.00 

1908 

133,113.21 
137,074.22 
247,217.23 
327,875.90 
214,052.49 
39,165.89 
1,501.00 

1909  

1910 

1911 

1912 

1913 

1914 

Total 

1,000.000.00 

1,000,000.00 

Table  18. — Disbursement  and  collection  vouchers,  appropriation  for  Rio  Grande  {Engle) 
Dam,  paid  and  collected  to  June  SO,  1916, 


Fiscal  year. 

vouchers. 

CoUeotian 
voochen. 

Number. 

Amount. 

Number. 

Amoant. 

Balance  from  Twelfth  Annnal  Report 

2,895 

1 

1998,500.78 
1,501.00 

94 

801  78 

June  30, 1915 

Total 

2,896 

1,000,091.78 

94 

91  78 
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ADMIKISTBATIVB  OBGANIZATION  OF  THE  SBBVICE. 

The  following  order  was  issued  by  the  Secretary  of  the  Interior 
on  November  22,  1915: 

Effective  December  1,  1915,  and  until  further  orders,  the  following  offices  and 
organization  shall  be  maintained  for  tJie  administration  of  the  United  States  Recla- 
mation Service: 

07FIGE8. 

1.  Washington f  D.  C,^  office. — ^An  office  will  be  maintained  in  Washington  as  the 
headquarters  of  an  organization  to  be  known  as  the  Reclamation  Service,  and  to  be 
composed  of  the  director  and  chief  engineer,  as  chairman,  the  chief  counsel,  and  the 
comptroller.  These  officers  shall  determine  matters  of  general  policy  and  recommend 
appropriate  action  thereon  to  the  Secretary  of  the  Interior;  but  no  action  of  the 
members  individually  or  collectively  shall  become  effective  unless  the  same  is  in 
pursuance  of  authority  previously  given  by  the  Secretary  of  the  Interior. 

2.  Denver ^  Colo.,  office. — An  executive  office  shall  be  maintained  at  Denver  in 
charge  of  the  chief  of  construction,  who  shall  be  appointed  by  the  Secretary  of  the 
Interior  on  the  recommendation  oi  the  director  and  chief  engineer,  and  all  matters 
relating  to  the  management  and  execution  of  the  work  in  the  field  shall  pass  through 
said  office,  except  when  in  the  opinion  of  the  director  and  chief  ei^neer  an  emer- 
gency or  special  conditions  warrant  a  departiure  from  this  practice.  Under  the  latter 
circumstances  copies  of  all  instructions  shall  be  promptly  forwarded  to  the  Denver 
office  for  their  information  and  files.  Departments  of  purchasing  and  disbursing 
should  be  maintained  in  the  Denver  office. 

3.  Project  offices. — Local  offices  will  be  maintained  on  each  project,  in  charge  of  a 
project  manager  or  engineer  who  shall  control  all  of  the  employees  en^ed  in  the 
construction  or  operation  of  their  respective  projects  and  will  oe  held  stricUy  respon- 
sible for  the  economical  and  efficient  administration  of  the  project  offices. 

DIVISIONS. 

4.  Executive  and  engineering. — ^The  director  and  chief  engineer  shall  be  the  executive 
officer  of  the  service  and  shall  govern  and  control  all  employees  en^ed  in  investi- 
gating, constructing,  operating,  and  maintaining  projects.  He  shall  issue  all  instruc- 
tions required  to  carry  out  approved  poUcies  and  for  executing  the  necessary  work, 
through  the  executive  office  at  Denver.  He  shall  control  an  administrative  exam- 
ination of  all  accounts  in  Washington. 

He  shall  have  power  to  sign  any  contracts  and  make  any  commitments  authorized 
by  the  Secretary  of  the  Interior  and  shall  have  control  of  all  employees  of  the  Wash- 
ington office  except  the  legal  division  and  the  comptroller. 

The  chief  of  construction  shall  represent  the  executive  officer  in  the  field  and  shall 
have  charge  of  the  Denver  office  and  all  employees  engaged  in  the  construction, 
operation,  and  maintenance  of  the  projects  and  works  incident  thereto.  He  shall 
report  to  the  director  and  chief  engineer,  and,  subject  to  the  latter's  general  approval, 
shall  adopt  the  measures  necessary  to  execute  the  approved  plans  and  policies. 

Project  managers  or  engineers  will  report  direct  to  the  chi^f  of  construction  at 
Denver,  sending  copies  of  regular  monthly  reports  to  the  director. 

Communications  between  the  director  and  subordinate  officers  shall  pass  through 
the  office  of  the  chief  of  construction,  except  when  in  the  opinion  of  the  director  and 
chief  engineer  emergencies  or  special  conditions  warrant  a  departure  from  the  usual 
practice,  in  which  case  copies  shall  be  promptly  forwarded  to  the  Denver  office  for 
their  information  and  files. 

5.  Legal  division. — The  chief  counsel,  as  the  head  of  the  the  legal  division,  shall 
conduct  all  investigations  involving  the  legal  rights  and  privil^es  or  the  service,  and 
will  control  all  employees  of  his  division.  He  will  correspond  (urect  with  the  district 
counsel  in  regard  to  legal  affairs,  but  shall  communicate  with  the  executive  depart- 
ment through  the  chief  engineer  and  regular  channels. 

6.  Fiscal  dirnsion. — The  comptroller  shall  be  the  head  of  the  inspection  division 
and  shall  conduct  the  inspection  of  all  fiscal  practices  and  accounts.  For  this  purpose 
he  shall  organize  and  control  an  ample  force  of  inspectors  and  accountants  to  insure 
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the  thorough  inspection  of  methods  and  practices  and  audit  of  the  accounts  kept  in 
all  offices  of  the  service,  and  to  collect  and  compile  the  information  as  to  fiscal  aiTaira 
required  hy  the  Secretary  of  the  Interior  and  the  service.  The  inspectors  shall 
advise  and  direct  the  field  offices  as  to  routine  methods  of  complying  with  approved 
refiiilations  only  and  shall  promptly  report  all  irregularities  to  the  comptroller,  who 
wul  advise  the  director  and  chief  engineer,  and  ttie  latter  shall  rectify  the  matter 
through  regular  channels. 

7.  Supervisor  of  irrigation. — The  supervisor  of  irrigation  shall  maintain  an  office  at 
Billings,  Mont.,  and  shall  advise  and  counsel  with  water  users  as  to  the  best  practice 
of  irrigating  and  cultivating  irrigated  lands,  the  development  of  markets,  and  all 
questions  affecting  the  welfare  of  settlers  and  water  users.  He  shall  consult  and 
cooperate  witli  the  experts  of  the  Agricultural  Department  that  are  assigned  to  the 
projects,  and  advise  the  executive  officer  of  the  Keclamation  Service  regarding  all 
irregularities  in  the  operating  departments  of  the  respective  projects  that  may  come 
to  his  notice  through  inspection  or  otherwise.* 

Fbanklin  E.  Lanb. 
GENEBAL  OFFICERS. 

Hon.  Franklin  Knight  Lane,  Secretary  of  the  Interior. 

Brig.  Gen.  William  L.  Marshall,  United  States  Army,  retired,  consulting  engineer 
to  the  Secretary. 

The  following  three  officials  of  the  Reclamation  Service  constitute  a  hoard  or  com- 
mission for  the  purpose  of  considering  all  questions  of  administrative  policy  and 
management  and  recommending  action  thereon  to  the  Secretary  of  tlie  Interior; 

Artihur  Powell  Davis,  director  and  chief  engineer,  Washington,  D.  0. 

Will  R.  King,  chief  counsel,  Washington,  D.  C. 

W.  A.  Ryan,  comptroller,  Washington,  D.  C. 

WASHINGTON   OFFICE. 

Office  of  the  director  and  chief  er^ineer:  C.  J.  Blanchard,  statistician*  Frank 
Teichman  and  E.  C.  Bebb,  engineers;  John  H.  Pellen,  draftsman;  F.  L.  Cavis,  chief 
accoimtant;  0.  H.  Fitch,  chief  clerk;  Hugh  A.  Brown,  editor.  Reclamation  Record; 
Enunet  Carr,  purchasing  agent;  A.  H.  Snellenberger,  fiscal  agent;  H.  T.  Ck)wling, 
photographer. 

Office  of  the  chief  counsel:  liaw  section — E.  B.  Hoffman,  E.  S.  Taylor,  C.  A.  Mau- 
suy,  George  A.  Ward,  R.  M.  Patrick,  E.  W.  R.  Ewincr,  and  Ottamar  Hamele;  land 
and  general  section — Morris  Bien  (counsel),  J.  M.  Mc Kinney,  O.  G.  Cowhick,  D.  H. 
Sibbett,  J.  J.  Fuller,  J.  E.  Golladay,  and  Mrs.  E.  W.  Ballard. 

Office  of  the  comptroller:  C.  G.  Smith,  chief  examiner  of  accounts;  A.  J.  Hughes, 
examiner  of  accounts. 

DENVER   OFFICB. 

F.  E.  Weymouth,  chief  of  construction,  Tramway  Building,  Denver,  Colo.;  R.  F. 
Walter,  senior  engineer;  J.  M.  Gaylord,  electrical  engineer;  D.  W.  Murphy,  engineer 
in  charce  of  drainage;  J.  L.  Savage,  designing  engineer;  E.  A.  Moritz,  office  engineer; 
A.  McD.  Brooks,  purchasinar  agent;  C.  G.  Duganne,  disbursing  officer;  J.  Y.  Jewett, 
cement  expert,  424  Federal  Building,  Denver,  Colo.;  I.  C.  Harris,  engineer  in  chaige 
of  inspection  of  materials,  802  Federal  Building,  Chicago.  111. 

OFFICE  OP  SUPEBVISOR  OF  IRRIGATION. 

I.  D.  O'Donnell,  supervisor  of  irrigation,  206  State  Bank  Building,  Billings,  Mont. 
Robert  C.  El  ting,  chief  clerk. 

FIELD   OFFICES   OF  CHIEF  COUNSEL. 

Denver,  Colo, — E.  E.  Roddis,  district  counsel  in  charge;  Armand  Offutt,  district 
counsel  in  charge  contracts;  J.  J.  Buck,  assistant  district  counsel.  Colorado  River 
water-right  investigations:  H.  L.  Holgate,  a&sistant  chief  counsel  in  charge;  H.  D. 
Padgett,  T.  R.  Alex,  C.  F.  Carpenter,  Don.  R.  Cather,  and  E.  P.  King,  assistant  dis- 
trict counsel. 

El  Paso,  Tex. — P.  W.  Dent,  district  counsel;  projects:  Rio  Grande,  Carlsbad,  and 
Hondo. 

Los  Angeles,  Cal. — Oliver  P.  Morton,  district  counsel;  D.  G.  T\Tee,  assistant  dis- 
trict counsel.    Projects:  Salt  River,  Yuma,  Orland,  and  Truckee-Carson. 

Portland,  Oreg. — E.  H.  Peery,  district  counsel.    Projects:  Umatilla  and  Klamath. 

North  Yakima,  Wash. — E.  W.  Burr,  district  counsel.  Projects:  North  Yakima  and 
Okanogan. 
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Boise,  Idaho.— B,  E.  Stoiitemyer,  district counBel.  Projecta:  Boise,  Minidoka,  Jack- 
son Lake  Enlargement,  and  Strawberry  Valley. 

Helena,  MotU.—W.  J.  Egleston,  district  counsel.  W.  W.  Davis  and  R.  J.  Coffey, 
assistant  district  counsel.  Projects:  Blackfeet,  Flathead,  Fort  Peck,  Huntley,  Milk 
River,  St.  Mary  Storage,  Sun  River,  North  Dakota  Pumping,  Lower  Yellowstone,  and 
Shoshone. 

Scottsbluff,  Nehr. — A.  R.  ITonnold,  district  counsel;  Mrs.  G.  B.  Mathiot,  assistant 
district  counsel.    Projects:  North  Platte,  Pathfinder  Dam,  and  Belle  Fourche. 

Montrosey  Colo.— J.  R.  Alexander,  district  counsel.  Projects:  Grand  Valley  and 
Uncompahgre  Valley. 

SOT7THEBN  DIVISION. 

Salt  River  project. — W.  S.  Cone,  project  manager,  Phoenix,  Ariz.;  A.  J.  Haltom, 
assistant  engineer;  L.  J.  Mead,  chief  clerk. 

Yuma  project. — L.  M.  Lawson,  project  manager,  Yuma,  Ariz.;  R.  M.  Priest,  super- 
intendent of  construction;  R.S.Fessenden,  irrigation  manager;  R.  B.  Smith,  chief  clerk. 

Rio  Grande  project. — E.  II.  Baldwin,  senior  engineer.  El  Paso,  Tex.;  H.  J.  Gault, 
engineer;  Oro  McDermith,  irrigation  manager;  J.  M.  Luney,  chief  clerk. 

Elephant  Butte  dam. — L.  J.  Charles,  construction  engineer.  Elephant  Butte,  N.  Mex.; 
C.  F.  Carpenter,  chief  clerk. 

Carlsbad  and  Hondo  projects. — L.  E.  Foster,  project  manager,  Carlsbad,  N.  Mex.; 
C.  A.  May,  assistant  project  manager;  V.  L.  Minter,  chief  clerk. 

Lawton  project, — C.  T.  Pease,  projer^t  manager,  Lawton,  Okla. 

PACIFIC  DIVISION. 

Boise  project. — D.  W.  Cole,  senior  engineer,  Boise,  Idaho;  E.  R.  Mills,  chief  clerk. 

Miniaoha  project. — Barry  Dibble,  project  manager,  Rupert,  Idaho;  N.  K.  Jensen, 
chief  clerk. 

Jackson  Lake  enlargement  project. — F.  A,  Banks,  engineer,  Moran,  Wyo.;  F.  T. 
Crowe,  engineer;  S.  R.  Wilson,  chief  clerk. 

Orland  project. — ^A.  N.  Burch,  project  manager,  Orland  Cal.;  C.  H.  Lillingston,  chief 
clerk. 

Trochee- Carson  project. — F.  G.  Hough,  project  manager,  Fallon,  Nev.;  J.  R.  Post, 
chief  clerk. 

Umatilla  project. — H.  D.  Newell,  project  manager,  Hermiston,  Or^.;  Maurice 
s,  superintendent  of  irrigation;  G.  W.  KelloM;,  chief  clerk. 
aih  project.— J.  G.  Camp,  project  manager,  JOamath  Falls,  Greg.;  C.  C.  Hogue, 
chief  clerk. 

Yahim/i  project. — Storase  unit :  C.  E.  Crownover,  project  manager.  Meadow  Creek, 
Wash.;  R.  K.  Ruhnke,  chief  clerk.  Sunnyside  and  Tieton  imits:  R.  K.  Tiffany, 
project  manager,  North  Yakima,  Wash.;  R.  K.  Cunningham,  chief  clerk*  J.  G.  Heinz, 
assistant  manager,  Sunnyside,  Wash.;  J.  S.  Moore,  assistant  engineer;  C.  F.  Gleason, 
assistant  engineer  (pumping  plant  construction);  G.  C.  Finley,  superintendent  of 
irrigation,  Naches,  Wash. 

NOBTHEBN  DIVISION. 

Blackfeet  project. — J.  B.  Bond,  project  manager.  Browning,  Mont.;  Frank  Nivens, 
chief  clerk. 

Flathead  vroject. — E.  F.  Tabor  ^project  manager,  St.  Ignatius,  Mont.;  C.  J.  Moody, 
superintenaent  of  construction;  Ilarry  Caden,  chief  clerk. 

Fort  Peck  project. — R.  M.  Conner,  project  manager.  Poplar,  Mont.;  G.  H.  Murphy, 
chief  clerk. 

Huntley  project. — R.  H.  Fifield,  project  manager,  Huntley,  Mont.;  E.  B.  Le  Claire, 
chief  clerk. 

Milk  River  project. — ^W.  W.  Schlecht,  project  manager,  Malta,  Mont.;  G.  E.  Strat- 
ton,  engineer,  Glasgow,  Mont.;  E.  R.  Scheppelmann,  chief  clerk. 

St:  Mary  storage  unit.— J.  B .  Bond .  project  manager.  Browning,  Mont. ;  L.  V.  Branch, 
engineer,  Sherburne,  Mont.;  Frank  Nivens,  chief  clerk,  Browning,  Mont. 

Sun  River  project.— C.  P.  Williams,  senior  engineer,  Fort  Shaw,  Mont.;  A.  H.  Ayers. 
engineer;  C.  A.  Peavey,  chief  clerk. 

North  Dakota  pumping  project. — W.  S.  Arthur,  acting  project  manager  and  chief 
clerk,  Williston,  N.  Dak. 

Lower  Yellowstone  project. — L.  H.  Mitchell,  project  manager.  Savage,  Mont.;  C.  H. 
Young,  chief  clerk. 

Okanogan  project. — Calvin  Casteel,  project  manager,  Okanogan,  Wash.;  H.  A.  Yates, 
chief  clerk. 

Shoshone  project.— G.  O.  Sanford,  project  manager,  Powell,  Wyo.;  0.  M.  Jump, 
Buperintendent  of  irrigation;  C.  E.  Piatt,  chief  clerk.  ^.^.^.^^^  ^^  GoOOle 
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^  COBMTBAJi  DIVISION'. 

Qrand  Valley  project. — J.  H.  Miner,  project  manager,  Grand  Junction,  Ck>lo.;  A.  L. 
Collins;  chief  clerk. 

Vhoompahgre  Valley  project, — F.  D.  Pyle,  project  manager,  Montrose,  Colo.;  J.  H. 
Fertig,  aasifltant^ngineer;  £.  R.  Furstenfeld,  chief  clerk. 

iVbrtft  Platte  project. — ^Andrew  Weiss,  project  manager,  Mitchell,  Nebr.;  Paul  Rothi, 
iniffation  manager;  O.  T._Reed3r,  engineer;  J.  R.  Ummel,_chief  clerk. 

For" 


^ort  Laramie  unit. — O.  T.  Reedy,  construction  engineer,  Fort  Laramie,  Wyo. ;  H.  W. 
here,  principal  assistant  engineer. 
BeUe  Fourche  project, — B.  £.  Havden,  project  manager,  Newell,  S.  Dak.;  J.  C. 


Bashore,  principal  assistant  engineer, 
BeUe  Fourche  project,— B,  E.  Have 
Counter,  irrigation  manager;  J.  H.  Cuddy,  chief  clerk, 


Strawberru  Valley  project.— J,  L.  Lytef,  project  manager,  Prove,  Utah;  Ross  Wors- 
ley,  chief  clerk. 
Colorado  River  storage.— John  T.  "Whistler,  engineer,  Denver,  Colo. 

DISTRIBUTION  OF  EMPLOYEES. 

Employees,  June,  1916, 


Educa- 
tional. 

III 

Others. 

Total 
United 
States. 

Con- 
tra©, 
tors. 

Grand  totaL 

Office  or  project. 

22!: 

Divi- 
sion. 

'Wiuchinfftan  offioA 

95 

CI 

35 

2 

21 

15 
13 
11 

3 

2 

10 

ia5 

63 

35 

2 

411 
287 
201 
231 
147 
6 
4 

35 
384 

25 
316 
168 

63 
179 
317 
662 

65 

30 

23 
109 
64 
119 
49 
171 
176 
32 
15 
46 
178 

212 
153 
153 
49 
74 
46 
6 
1 

4* 

1 

ii' 

78* 

'"'lie' 
""iio 

46' 

60 
30 
3 
165 
16 

105 
63 
36 
2 

TVm  VAr  ofBco                   ••«.•••••••...• .-.-. 

Field  offloes  of  chief  counsel 

Billlnffs  office      

130 
72 
28 
35 
14 
1 
2 

11 
115 
10 
105 
22 
26 
20 
46 
47 
29 
15 

3 

37 

2 

27 

9 

25 

34 

8 

4 

7 

44 

30 
60 
76 
19 
21 
18 

260 
200 
160 
185 
130 
6 
1 

20 
240 

13 
200 
140 

30 
150 
266 
604 

29 

12 

18 
57 
58 
86 
25 
137 
121 
20 
9 
36 
119 

169 
80 
68 
25 
45 
20 
2 
1 

205 

Soutbem  division: 

BaltWver 

411 
287 
201 
231 
161 
7 
4 

Yumft 

Rio  Grande  (distribution ) 

Elenhant  Butte  stornpn r 

Hondo 

Lawton 

1 

4 

29 
2 
11 
6 
7 
9 
5 
11 
7 
3 

2 

15 
4 
7 

15 
9 

20 
4 
2 
4 

16 

13 
13 
9 
5 

8 
8 
3 

1,292 

Fadflc  division: 

Orlend. ,   

35 

384 
25 
316 
168 
63 
179 
331 
662 
65 
30 

Bcise  f  distribution) 

Boise  (storace) 

Hinidoka 

Jaclrson  Lake  enlamnient  ---,-, 

Umatilla 

Klamath     ■,-, 

Yaklrna  storape ,-., 

8unnysicl6 t,, 

Tieton 

2;2S8 

Kortbem  di\ision: 

Blackfeet  (Indian) 

23 
187 
64 
119 
195 
171 
285 
32 
16 
46 
234 

Flathead  rindion)  

Fort  Peck  (Indian) 

Huntley. .    ...,,,..., 

Milk  River 

St.  Mary  storage 

Rnn  RIvAr                     

Lower  Yellowstone 

North  Dakota  nun^pinK . . ... 

Okanogan 

Shoshone • 

1,361 

Central  division: 

Grand  Valley 

272 

183 

166 

214 

89 

46 

6 

1 

TJncomjpahgre 

North  J^latte  (interstate) 

Fort  Laramie 

BeUe  Fourche 

Strawlerry  Valley 

Colorado  Jftlver  storage 

Garden  Citv 

966 

Qrand  total.  June.  1910 

507 

1,154 

3,749 

6,410 

672 

6,062 

6,082 
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EVGIVEEBIVO  ABTICIES  BEIATIVO  TO  THE  WOBK  OF  THE 

SEEVICE. 

The  following  is  a  partial  list  of  engineering  articles  relating  to 
the  work  of  the  RecLamation  Service  as  pubfished  in  engineering 
and  technical  journals.  The  hst  is  printed  for  the  information  of 
engineers  and  others  interested  in  the  work,  and  is  a  continuation 
of  the  hst  printed  on  pages  482  to  493  of  the  fourteenth  annual 
report.    Lists  1  and  2  are  available  for  free  distribution. 

GENERAL  ARnCLES. 

Irrigation  works:  An  informal  discussion,  Messrs.  Mead,  Ripley,  Newell,  Maxwell, 
Croes,  Haupt,  and  Darrach,  Trans.  A.  S.  C.  E.,  Dec,  1902,  vol.  49,  pp.  24-44. 

The  triumph  of  national  irrigation  (author  of  Conquest  of  arid  America),  with 
portraits,  Messrs.  Hitchcock,  Newell,  and  Walcott,  Wm.  E.  Smythe,  Review  of  Re- 
views, July,  1904,  vol.  30,  p.  49, 

Hearings  illustrated,  on  irrigation,  Hopson  and  Anderson,  House  committee,  Emg, 
News,  Feb.  18,  1909,  vol.  61,  p.  197. 

Las  Obras  de  Ri^  en  los  Estados  XJnidos  de  America,  por  D.  Jose  Nicolau  y  D. 
Nardso  puig  de  la  Bellacasa,  Madrid,  1908,  illus.,  285  pages. 

Area  irrigated,  1908.    Table.    Eng.  News,  Feb.  18,  1909,  vol.  61,  p.  197. 

Reclamation  projects,  state  of  completion,  Feb.,  1909  (table),  Eng.  News,  Feb.  18, 
1909,  vol.  61,  p.  197. 

Constitutionality  of  reclamation  act  in  United  States  circuit  court  (short  news  note), 
Eng.  News,  Feb.  18,  1909,  vol.  61,  p.  197. 

Conservation  of  water  by  storage,  Geo.  F.  Swain,  Yale  Universitv  Press,  Mar. ^915 
(illus.  of  Roosevelt  Reservoir.  Shoshone  Dam,  Pathfinder  bedrock,  Roosevelt  Dam, 
Truckee  Dam,  Boise  Tunnel  (Arrowrock),  Spring  Canyon  Flume,  Yuma  siphon 
(Roosevelt  Dam  Cons.).    Review,  Eng.  Record,  Aug.  7,  1915,  vol.  72,  p.  172. 

The  flow  of  water  in  irrigation  channels,  illus.  and  tables,  Fred.  C.  Scobey,  Dept. 
of  Agri.  Bulletin  No.  194  (Salt  River,  Orland,  Boise,  and  other  projects).    May,  1915. 

American  Association  of  Engineers  (letters  by  F.  H.  Newell,  and  others).  Mining 
&  Sci.  Press,  Nov.  13,  1915,  vol.  3,  p.  731  (editorial,  p.  728).    The  Great  Problem. 

Shall  the  irrigation  settlers  be  given  relief?  (editorial)  Eng.  Record,  Nov.  27,  1915, 
vol.  72,  p.  650,  and  communication,  p.  671. 

Irrigation  practice  and  engineering.  Vol.  II,  Conveyance  of  water,  B.  A.  Etche- 
verry,  McGraw-Hill  Book  Co.,  N.  Y.  (illus.  of  UmatiJla,  Yakima,  Tieton.  Tnickee- 
Carson,  Boise,  Uncompahgre  Valley,  Strawberry  Valley,  Belle  Fourcne^  Nortii 
Platte,  also  specifications  for  wood  stave  pipe,  standard  flumes,  Umatilla  Pipe  Mig. 
etc.),  Nov.,  1915. 

Commission  of  scientists  to  study  Panama  slides  (list  of  members  appointed  by 
President  include  A.  P.  Davis)^  Eng.  News,  Dec.  9,  1915,  vol.  74,  p.  1149. 

Commission  appointed  to  advise  on  Panama  Canal  slides,  A.  P.  Davis,  Eng.  Record, 
Dec.  11,  1915,  vol.  72,  p.  742. 

Total  work  of  the  U.  S.  R.  S.,  C.  J.  Blanchard,  June  30,  1915.  Eng.  Record,  Dec. 
11,  1915,  vol.  72,  p.  725. 

Million  acre-feet  added  to  Reclamation  Service  storage  capacity  (statistics  of  con- 
struction to  Jime  30,  1915),  C.  J.  Blanchard,  Eng.  Record,  Dec.  18,  1915,  vol.  72,  p. 
772. 

Rural  credits  necessary  if  irrigation  enterprises  are  to  succeed,  Edward  Gillette, 
Eng.  Record,  Dec.  25,  1915,  vol.  72,  p.  789. 

Area  and  number  of  farms  (short),  Ene^.  Record,  Dec.  25,  1915,  vol.  72,  p.  791. 

Irrigation  practice  and  engineering,  vol.  2,  by  B.  A.  Etcheverry,  reviewed  by  F.  H. 
Newell,  Eng.  Record,  Dec.  25,  1915,  vol.  72,  p.  796. 

Commission  to  investigate  canal  slides  (includes  A.  P.  Davis),  Eng.  and  Oont., 
Dec.  29,  1915,  vol.  44^  p.  500.* 

What  the  Engineering  Society  owes  to  its  members.  Address  by  F.  H.  Newell,  Am. 
AsBO.  of  EngiB.,  Eng.  &  Ck)nt.,  Dec.  29,  1915,  vol.  44,  p.  497. 
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Taming  the  rivers  for  use  (extract  from  F.  K.  Lane's  report),  Eng.  News,  Dec.  30, 
1915,  vol.  74,  p.  1259. 

Tierras  Aridas  y  Agua  Fecundaute  for  E.  Battle  y  Alvarez,  u  illus.,  Exportador 
Americano,  Dec,  1915,  vol.  77,  p.  66  (by  Johnson  Export  Pub.  Co.,  17  Battery  Place, 
New  York,  N.  Y.). 

Why  the  U.  S.  should  invest  in  farmers,  illus.,  Elwood  Mead,  Irrigation  Age,  Dec., 

1915,  vol.  31,  p.  21. 

Dams  and  weirs,  illus.  with  numerous  photos  and  diagrams,  bv  W.  G.  Bligh.  Amer. 
Tech.  Society.  Chicago,  111.  (illus.  and  diagrams  of  Kooeeveit,  Arrowrock,  Granite 
Reef,  Pathfinder.  Shoshone,  L^una,  Corbett,  and  Automatic  Dams),  1915,  206  pages. 

Engineering  as  a  career,  F.  H.  Newell,  editor,  D.  Von  Nostrand  Co.  N.  Y.  (note  of 
Eng.  News,  Jan.  20,  1916),  vol.  75,  p.  123. 

Irrigation  in  the  United  States,  Tby  R.  P.  Peele,  review  by  F.  H.  Newell,  Eng. 
Record,  Jan.  22,  1916,  vol.  73,  p.  120.    (See  also  Eng.  Record,  July,  20,  1916,  p.  118.) 

Brief  biography  of  S.  B.  Williamson,  Eng.  Record  Jan.  22, 1916,  vol.  73,  p.  132. 

Masonry  dams  (3-page  extract  from  paper  Intn.  Eng.  Cong.),  Arthur  P.  Davis  and 
D.  C.  Henny,  Canadian  Engineer,  Jan.  27,  1916,  vol.  30,  p.  186. 

National  Drainage  Congress  (6th  meeting,  Cairo,  111.),  address  by  F.  H.  Newell, 
Eng.  News,  Jan.  27,  1916,  vol.  75,  p.  195. 

Brief  biography  of  F.  E.  Weymouth,  Eng.  Record,  Feb.  12,  1916,  vol  73,  p.  234. 

Earth  roads  on  light  soils,  by  A.  P.  Anderson  in  Reclamation  Record),  Western 
Engmeering,  Feb.  1916,  vol.  7,  p.  64. 

Engineermg  reference  library  (U.  S.  R.  S.  library),  W.  I.  Swanton,  Pac.  Builder  and 
Engineer,  Feb.  1916,  vol.  21,  p.  91. 

Claasification  of  expenditures  for  irrigation  work,  by  F.  H.  Newell,  Eng.  &  Cont., 
Mar.  1^  1916,  vol.  45,  p.  201. 

Making  the  desert  bloom,  how  the  U.  S.  Reclamation  Service  is  developing  our  waste 
rerions,  illus.,  C.  J.  Blanchard,  Sci.  Amer.,  Mar.  4, 1916,  vol.  114,  p.  242. 

Does  alkali  disintegrate  concrete?  by  E.  C.  Bebb  (from  February  Reclamation 
Record),  Eng.  Record,  March  4,  1916,  vol.  73,  p.  316. 

Economic  preparedness,  our  natural  resources  and  how  they  are  being  developed, 
Franklin  K.  Lane,  Sci.  Amer.,  Mar.  4,  1916,  vol.  114,  p.  237. 

Some  costs  of  applying  mortar  with  cement  gun,  E.  C.  Bebb,  Eng.  News,  Mar.  9, 

1916,  vol.  75,  p.  469. 

Map  of  the  West  shows  activities  of  the  Interior  Dept.  (i  col.  news  item),  J.  H. 
Pellen,  Eng.  Record,  Mar.  11,  1916,  vol.  73,  p.  374. 

Effect  of  alkali  on  concrete,  by  E.  C.  Bebb  (from  Feb.  Reclamation  Record),  Eng. 
&  Cont.,  March  15,  1916^  vol.  45,  p.  257. 

Reclamation  Service  siphons,  illus.,  with  costs  (staff  article  on  Belle  Fourche,  Sim 
River,  and  Salt  River  projects),  Eng.  &  Cont.,  Mar.  15, 1916,  vol.  45,  p.  248. 

Back  of  dam  coated  by  cement  gun  from  raft  as  pool  rises  (from  Reclamation  Record, 
March),  E.  C.  Bebb,  Eng.  Record,  Mar.  18,  1916,  vol.  73,  p.  400. 

Engineering  as  a  career  (Review  of  book  by  F.  H.  Newell,  by  editor),  Eng.  Record. 
April  1,  1916,  vol.  73,  p.  458. 

£2ngi|ieering  as  a  career,  F.  H.  Newell,  editorial  review  of  book,  Eng.  News,  Apr.  20, 
1916,  vol.  75,  p.  749  (also  notice  of  Irrigation  manangement,  by  F.  H.  Newell,  p.  753). 

Irri^tion  practice  and  engineering.  Vol.  Ill  (B.  A.  Etcheverry,  review  by  F.  H. 
NeweU),  Eng.  Record,  Apr.  22,  1916,  vol.  73,  p.  555. 

Power  possibilities  of  Federal  irrigation  projects,  A.  P.  Davis,  Eng.  News,  May  11, 
1916,  vol.  75,  p.  875. 

Theory  of  d&Eo.  design,  review  of  dams  and  weirs,  W.  6.  Bligh,  by  F.  Teichman,  Eng. 
News,  June  15,  1916,  vol.  75,  p.  1134. 

Water  conservation  by  storage,  Geo.  F.  Swain  (review  of,  by  F.  H.  Newell),  Eng. 
News,  June  15,  1916,  vol.  75,  p.  1131. 

Our  great  irrigation  works,  a  review  of  ''Irrigation  and  settlement  in  America," 
A.  D.  Lewis,  author,  N.  S.  R.  S.  projects,  Eng.  News,  June  15, 1916,  vol.  75  jj.  1136. 

Rate  of  development  of  irrigation  projects,  diagrams  and  tables,  S.  T.  Harding, 
Jour.  Elec.  Power  &  Gas,  July  15,  1916,  vol.  37,  p.  46. 

Scathing  arraignment  of  Reclamation  Service  agitaticxi,  report  of  Central  Board  of 
Review,  Eng.  Record,  July  15, 1916,  vol.  74,  pp.  66,  67. 

Report  of  International  Eng.  Cong.  1915,  issued  in  11  vols.;  vol.  2  is  on  irrigation 
and  includes  papers  by  F.  H.  Newell.  A.  P.  Davis,  J.  C.  Stevens,  Elwood  Mead, 
L.  C.  Hill,  and  others.    Eng.  News,  July  20,  1916,  vol.  26,  p.  116. 

Irrigation  management:  The  operation,  maintenance,  ana  betterment  of  works  for 
bringing  water  to  agricultural  lands,  F.  H.  Newell,  Eng.  News,  July  20, 1916,  vol.  76, 
p.  118. 
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U.  S.  R.  S.  project  manager's  duties  defined,  D.  W.  Cole  (July,  1916,  Reclamation 
Record);  Eng.  Record,  July  22^  1916,  vol.  74,  p.  108. 

Power  development  possibilities  of  completed  Reclamation  Service  projects,  A.  P. 
Davis,  Engineering  &  Contracting,  Aug.  9,  1916,  vol.  46,  p.  139. 

Curves  for  irrigation-ditch  velocitv  and  dischaige,  letter  by  Julian  Hinds,  with 
diagram,  Eng.  News,  Aug.  24,  1916,  vol.  76,  p.  369. 

Bronze-on-bronze  friction  in  sluice  gat«8  tested,  D.  C.  Henny,  Eng.  Record,  Sept.  9, 
1916,  vol.  74,  p.  330;  letter  regarding  same,  Sept.  30,  1916,  p.  420. 

Amend  reclamation  extension  act  (short),  Eng.  Record,  Sept.  23,  1916,  vol.  74,  p. 
394. 

How  crop  statistics  in  irrigation  are  gathered.  Jour,  of  Elec.  Power  &  Gas,  Oct.  14, 
1916,  vol.  37,  p.  305. 

Masonry  dam,  design,  including  high  masonry  dams  (includ.  Arrowrock,  Elephant 
Butte,  Pathfinder,  Roosevelt  and  Shoshone  Dams,  Chas.  E.  Morrison  and  O.  L.  Brodie, 
Ist  ed.),  1916,  John  Wiley  &  Sons,  N.  Y.,  276  pages. 

TVphoid  inoculation  in  the  Reclamation  Service,  by  Hugh  Arbuthnot  Browiiy 
M.  £>.,  reprinted  from  International  Clinics,  Vol.  II,  series  26, 1916. 

ARIZONA,   SALT  RIVER  PROJECT. 

Highly  erratic  stream  flow  utilized  efficiently,  illus.  (Cross-Cut  power  plant),  O.  H. 
Ensign,  Eng.  Record,  Jan.  1, 1916,  vol.  73,  p.  19. 

Hydroelectric  irrigation  in  Arizona  (inciu.  costs),  illus.,  O.  H.  Ensign,  Jour,  of 
Elec.  Power  and  Gas,  Feb.  5,  1916,  vol.  36,  p.  105. 

Following  the  Apache  Trail,  illus.  (popular  account  of  auto  trip  via  Roosevelt 
Dam),  Wendell  P.  Colton,  Literary  Digest  Advertiser,  Feb.  5,  1916,  p.  294. 

Five  miles  of  Roosevelt  Road  washed  out  by  January  floods,  illus.  (from  March 
Reclamation  Record),  Wm.  S.  Cone,  Eng.  Record,  Mar.  4,  1916,  vol.  73,  p.  336.  ^ 

Venturi  meter  developed  for  accurate  measurement  of  irrigation  water,  illus., 
Alan  A.  Wood,  Eng.  Record,  Mar.  26,  1916,  vol.  73,  p.  411. 

Impulse  water  wheels  developed  for  silt-laden  water  (long  illustrated  article), 
J.  W.  Swaren,  Eng.  News,  Apr.  20,  1916,  vol.  75,  p.  740  (also  editorial  p.  762,  Power 
imder  difficulties);  also  letters  "Credit  for  novel  power  plant;"  Eng.  News,  June  22, 
1916,  vol.  75,  p.  1199,  and  Cross  cut  power  sta.,  Eng.  News,  July  13, 1916,  vol.  76,  p.  86. 

Backfilling  a  washout  (Grand  Canal,  Salt  River),  illus.,  W.  S.  Cone,  Eng.  News, 
Apr.  27,  1916,  vol.  75,  p.  808. 

Eight  plate  girder  spans  over  Gila  River  washed  out  (floods),  illus.,  Eng.  News, 
Apr.  27,  1916,  vol.  76,  p.  792. 

Flood  conditions  in  the  desert,  illus.,  Wm.  S.  Cone,  Eng.  News,  May  11,  1916,  voK 
75^.  873. 

Failure  of  (power  canal)  diversion  dam  on  Salt  River  project,  illus.  (from  reports 
of  L.  C.  Hill  and  W.  S.  Cone),  Eng.  News,  May  25,.  1916,  vol.  75,  p.  974. 

Venturi  meter  succeeds  in  irrigation,  illus.  (Salt  River  project),  Eng.  News,  June  15, 
1916,  vol.  75,  p.  1122. 

Phoenix,  Ariz.,  to  enlarge  (Maricopa)  Canal  (Salt  River  Valley  Canal  to  be  elimi- 
nated), Eng.  Record,  June  17,  1916,  vol.  73,  p.  813. 

Canal  cleaning  by  sheep  and  goats  past  experimental  stage  (with  cost  data),  A.  J. 
Halton,  Eng.  Record,  June  24,  1916,  vol.  73.  p.  840. 

Water  evaporation  studies  by  Weather  Bureau  (illus.  of  Roosevelt  Evap.  Sta.)» 
Messrs.  Kadel  and  Abbe,  Eng.  News,  Aug.  3,  1916,  vol.  76,  p.  200. 

Pumping  water  from  wells  on  the  Salt  River  project,  W.  S.  Cone,  Eng.  A  Oont., 
Aug.  9,  1916,  vol.  46,  p.  124. 

Mowing  by  machine  at  an  angle  of  45°  (short  article),  A.  J.  Haltom,  Eng.  Newa^ 
Aug.  24,  1916,  vol.  76,  p.  364. 

ARIZONA-CALIPORNIA,   YUMA  PROJECT. 

Hydraulic  fill  method  used  to  throw  temporary  dam  across  wide  stream  (Colo 
River  at  Iniperial  Heading),  illus.,  Eng.  Record,  Dec.  25,  1915,  vol.  72,  p.  794. 

Imp>erial  Valley  and  Sal  ton  Sink,  illus.,  H.  T.  Cory  (John  J.  Newbegm,  Pub.,  San 
Francisco,  Cal.,  description,  sci.  facts,  watershed,  developments,  p^uhition,  etc., 
inclu.  Cory's  paper  Irrigation  and  river  control,  with  full  description  Yuma  project), 
Dec,  1915. 

Solving  the  Imperial  Valley  irrigation  problems  (editorial),  Eng.  News,  Jan.  27, 
1916,  vol.  75,  p.  170. 

Colorado  River  at  34-foot  stage  inundates  Yuma,  L.  M.  Lawson,  Eng.  Record, 
Jan.  29,  1916,  vol.  73,  f).  159. 
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Colorado  River  Flood  at  Yuma,  L.  M.  LawBon,  Eng.  News,  Feb.  3,  1916,  vol.  75, 
p.  246. 

Study  silt  problem  in  Imperial  Valley  system,  J.  C.  Allison,  Eng.  Record,  Feb.  5, 
1916,  vol.  73,  p.  182. 

Seven  himdred-foot  bridge  in  Arizona  left  high  and  dry  by  floods  (illus.,  U.  S.  R.  S., 
Indian  Reservation  lands  flooded),  L.  M.  Lawson,  Eng.  Record,  Feb.  5,  1916,  vol.  73, 
p.  192. 

Colorado  River  attains  highest  stage  on  record  (208,000  sec.  ft.),  news  article, 
Eng.  Record,  Feb.  12,  1916,  vol.  73,  p.  220. 

The  Yuma  Valley  R.  R.  (L.  M.  Lawson  in  Reclamation  Record),  Western  Engineer- 
ing, Feb.,  1916,  vol.  7,  p.  72. 

Irrigation  laws  developed  in  Cal.  (ref.  to  Imperial  Valley  and  Iron  Canyon  projects 
and  tables  of  areas,  and  costs),  Eng.  Record,  Apr.  15, 1916,  vol.  73,  p.  510. 

Estimates  to  be  made  for  Yuma  irrigation  project  (Mesa  pumping  imit)  (short 
news  note),  L.  M.  Lawson,  Eng.  Record,  Apr.  29,  1916,  vol.  73,  p.  595. 

Novel  hydraulic-fill  temporary  diversion  dam  construction,  Colorado  River  (Impe- 
rial heading),  illus.,  Eng.  &  Cent.,  June  7,  1916,  vol.  45,  p.  514. 

Build  dam  across  the  Colorado  River  in  seven  davs  (Hanolon  heading),  Eng.  Record, 
Aug.  12,  1916,  vol.  74,  p.  215.    Must  remove  by  Nov.  1,  p.  303. 

Colorado  River  conditions  this  year  unprecedented,  L.  M.  Lawson,  Eng.  Record, 
Sept.  16,  1916,  vol.  74,  p.  346. 

Temporary  rock-fill  dam  on  Colorado  River,  Eng.  News,  Sept.  28,  1916,  vol.  76, 
p.  622. 

Solve  silt  problem  on  Yuma  irrigation  project,  L.  M.  Lawson,  Eng.  Record,  Sept. 
30,  1916,  vol.  74,  p.  406. 

CALIFORNIA,   OBLAND  PROJBCT. 

Methods  and  cost  of  concrete  lining  irrigation  laterab,  Orland  project,  A.  N.  Burch, 
Enff.  &  Cont.,  Apr.  12,  1916,  vol.  45,  p.  352. 

Methods  of  placing  and  cost  of  concrete  canal  lining,  A.  N.  Burch,  the  Contractor, 
Apr.  15,  1916,  vol.  23,  p.  38. 

Gives  cost  of  concrete  lining  laterals  on  average  job,  A.  N.  Burch,  Eng.  Record, 
June  3,  1916,  vol.  73,  p.  747. 
I  oip"     ' 


Methods  and  costs  of  placing  concrete  lining  for  lateral  canals  on  Orland  irrigation 
project,  A.  N.  Burch,  Western  Engineering,  June,  1916,  vol.  7,  p.  231. 

COLORADO,   GRAND  VALLBT  PROJECT. 

Water  level  controlled  by  roller  dam,  illus.  (from  Eng.  Record),  J.  H.  Miner, 
Popular  Mechanics,  Feb.,  1916,  vol.  25,  p.  235. 

Location  survey  methods  for  irrigation  canals  (Grand  Valley),  J.  H.  Miner,  Eng. 
News,  U&y  2^.  1916,  vol.  75,  p.  997. 

Tile  drainage  for  canal  embankments  (short  Ulus.  news  item),  J.  H.  Miner,  Eng. 
News,  June  8,  1916,  vol.  75,  p.  1096. 

Breaking  logs  with  dynamite  «t  Grand  River  Dam,  O.  T.  Reedy,  Eng.  News, 
June  29,  1916,  vol.  75,  p.  1241. 

Large  roller-crest  dam,  Grand  Valley  project,  Colorado,  F.  Teichman,  Eng.  News, 
July  6,  1916,  vol.  76,  p.  1. 

Building  the  rolling-crest  dam  across  Grand  River,  illus.  (staff  article),  Eng.  News, 
July  13,  1916,  vol.  76,  pp.  60-64. 

Very  krge  metal  flumes,  illus.,  J.  H.  Miner,  Eng.  News,  July  20, 1916,  vol.  76,  p.  127. 

The  cost  of  operating  a  Ford  motor  car,  J.  H.  Miner,  Eng.  News,  July  27,  1916, 
vol.  76,  p.  176;  Eng.  &  Cont.,  Aug.  9, 1916,  vol.  46,  p.  124. 

COLORADO,  UNCOHPAHORB  VALLEY  PROJECT. 

Rimning  a  river  through  a  mountain,  illus.  (cons,  of  Gunnison  Tunnel),  Arthur  W. 
Page,  World's  Work,  N.  Y.,  Sept.,  1907,  p.  9322  (editorial  by  C.  H.  Forbes-Lindsay, 
"Exploring  the  Gunnison  Canon,"  p.  9376). 

The  descent  of  the  Gunnison,  illus..  Day  Allen  Willey,  Nan  Norden's  Magazine, 
N.  Y.,  July,  1909,  p.  411. 

The  Heroes  of  the  Gunnison  Tunnel,  illus.,  A.  W.  Rolker  and  Day  Allen  Willey, 
Everybody's  Magazine,  Oct.,  1909,  vol.  21,  p.  505. 

The  conquest  of  Midnight  Canon  (story),  illus.,  Ooe  Hayne,  Boys'  World,  Apr.  22, 
1916  (footnote  about  Gunnison  Tunnel  and  Canyon). 
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IDAHO,   BOISE  PROJECT. 

Tufa  cement  sa  manufactured  and  used  on  Los  Angeles  Aqueduct  (discuBsion  of 
sand  cement,  Boise  project  by  Chaa.  H.  Paul),  Trans.  Am.  Soc.  C.  E.,  Dec.,  1913, 
vol.  76,  p.  560. 

Interior  temperature  changes  in  mass  concrete  (extract  Proc.  Am.  Soc.  C.  E.), 
C.  H.  Paul  and  A.  B.  Mayhew,  Eng.  News,  Nov.  11,  1915,  vol.  74,  p.  923. 

Mass  concrete  retains  its  setting  neat  several  yean,  diagram,  C.  U.  Paul  and  A.  B. 
Mayhew,  Eng.  Record,  Nov.  20,  1915,  vol.  72,  p.  624. 

The  Arrowrock  Dam,  M.  F.  Cunningham,  Western  Engineering,  Nov.,  1915,  vol. 

p.  193. 

rar  coating  for  concrete  pipe  under  high  velocity  (including  cost  data),  G.  H.  Paul, 
Enff.  News,  Jan.  13,  1916,  vol.  75,  p.  62. 

Ijse  of  water-gas  tar  and  coal  tar  on  concrete  subjected  to  high  velocities  of  water, 
Chas.  H.  Paul  (from  Jan.  Rec.  Record),  Eng.  News,  Jan.  19,  1916,  vol.  45,  p.  56. 

Tar  coating  protects  high  velocity  conduits  (at  Arrcwrock  Dam),  0.  H.  Paul,  Eng. 
Record,  Jan.  22,  1916,  vol.  73,  p.  108. 

Use  of  water-gas  tar  and  coal  tar  for  protecting  concrete  (C.  H.  Paul  in  Reclamation 
Record),  Western  Engineering,  Feb.  1916,  vol.  7,  p.  65. 

Electric  dragline  work  on  the  Boise  project,  illus.,  F.  E.  Weymouth  and  D.  W. 
Cole,  The  Excavating  Engineer,  Apr.,  1916,  vol,  12,  p.  251. 

The  Arrowrock  Dam,  illus.,  M.  F.  Cunningham,  Pac.  Builder  and  Engr.,  Apr.,  1916, 
vol.  21^  p.  194. 

Coefficients  of  retardation  in  Kutter's  formula,  illus.  (view  Ridenbaugh  Canal, 
Boise),  Fred.  C.  Scobey,  Eng.  News,  May  4,  1916,  vol.  75,  p.  862. 

Losses  of  water  by  seepage  from  irrigation  canals  (from  Bull.  339,  Boise  project), 
Eng.  &  Cont.,  June  14,  1916,  vol.  45,  p.  544. 

Methods  and  costs  of  lining  canals  with  concrete  (from  Bull.  No.  126,  Dept.  of 
Agriculture;  includes  N.  Y.  Canal,  Boise  project  with  costs),  the  Cement  Era,  June 
1916,  vol.  14,  p.  54. 

Duty  of  water  for  irrigation  under  Idaho  conditions,  Don  H.  Bark  (from  Dept.  of 
Act.  Bull  No.  339),  Eng.  News,  July  6,  1916,  vol.  76,  p.  19, 

Boise  &  Arrowrock  Railroad  for  sale  (short  article),  Eng.  Record,  Sept.  9, 1916,  vol. 
74jp.  334. 

How  horsepower  is  burned  up  at  Arrowrock  Dam,  J.  M.  Gaylord,  Eng.  Record, 
Sept.  30,  1916,  vol.  74,  p.  409. 

IDAHO,   MINIDOKA  PROJECT. 

Burley  school  is  electrically  heated,  Bany  Dibble,  Elec.  Review  and  Western 
Electrician,  Jan.  15,  1916,  vol.  68,  p.  98  (editorial  on  subject,  p.  95). 

Electric  heating  (short  extract,  from  Reclamation  Record),  Minidoka  project, 
Barry  Dibble,  Western  Engineering,  Feb.,  1916,  vol.  7,  p.  54.  . 

Cross  Ford  and  dump  car  to  get  gasoline  locomotive,  illus.,  F.  T.  Crowe,  Eng. 
Record,  June  24,  1916,  vol.  73,  p.  843. 

Idaho  reclamation  pumping  station  automatically  operated  (short),  Elec.  Review 
&  Western  Electrician,  Sept.  16,  1916,  vol.  69,  p.  526. 

Lead  and  tar  paints  compared  on  Minidoka  project  (from  Sept.  Rec.  Record),  Eng. 
News,  Nov.  18,  1915,  vol.  74,  p.  973,  Barry  Dibble. 

MONTANA,   MILE  BIVBR  PROJECT. 

Cost  of  structures  of  the  second  unit  of  the  Dodson  North  Canal,  Milk  River  irriga- 
tion project,  Malta,  Mont.,  A.  E.  Bechtel,  Eng.  &  Cont.,  Aug.  9,  1916,  vol.  46,  pp. 
126-130. 

Cumulative  counterweights  feature  spillway  crest,  Jos.  Wright,  Eng.  Record,  Sept 
2,  1916,  vol.  74,  p.  286. 

Cost  of  earthwork  of  the  second  unit  of  the  Dodson  North  Canal,  Milk  River  project, 
Mont.,  illus.,  A.  E.  Bechtel,  Eng.  &  Cont.  Sept.  20,  1916,  vol.  46,  p.  266. 

MONTANA,   SUN  RIVER  PROJECT. 

Electrically  driven  drag-line  scrapers  dig  45-mile  irrigation  canal  (Sun  River  project), 
illus.,  C.  P.  Williams,  Eng.  Record,  Jan.  29,  1916,  vol.  73,  p.  147. 

Charts  for  determining  velocity  and  discharge  in  earth  ditches,  Greo.  H.  EUis,  West- 
ern Engineering,  Feb.,  1916,  vol.  7,  p.  77. 

Electric  drag-line  work  on  Sun  River  reclamation  project,  illus.  &  costs,  G.  P. 
Williams,  Excavating  Engineer,  Feb.,  1916,  p.  169. 
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Charts  for  determining  velocity  and  diachaige  in  earth  ditches  (diagram),  Geo.  H. 
Ellis,  Western  Engineering,  Mar.,  1916,  vol.  7,  p.  113. 

Bridge  carrying  highway  and  irrigation  flume,  illus.  (across  Sun  River),  E.  A. 
Moritz,  Eng.  News,  Apr.  20,  1916,  vol.  75,  p.  735. 

Chart  for  determining  velocity  and  discharge  in  earth  ditches,  Geo.  H.  Ellis, 
Western  Engineering,  May,  1916,  vol.  7.  p.  195. 

Chart  for  aetermining  velocity  in  earth  canals  (with  diagram),  Geo.  H.  Ellis,  Western 
Engineering,  Oct.,  1916,  vol.  7,  p.  401. 

Chart  for  determining  velocity  in  concrete  canals,  Geo.  H.  ElUs,  Western  Engi- 
neering, Nov.,  1916,  vol.  7,  p.  439. 

NEBRASKA-WYOMING,    NORTH  PLATTE   PROJECT. 

Fort  Laramie  canal  and  structures  (with  map),  A.  Weiss,  Eng.  &  Cont.,  Mar.  1, 
1916,  vol.  45,  p.  29,  supplement. 

Tunnel  and  concrete  work  on  Fort  Laramie  Canal  (with  map),  Eng.  &  Cont.  May 
10,  1916,  vol.  45,  p.  22,  supplement. 

North  Platte  irrigation  project  and  associated  units,  illus.,  Irrigation  Age,  Sept., 
l916,  vol.  31,  pp.  160-170. 

NEVADA,   TRUCKEB-CARSON  PROJECT. 

Methods  and  costs  of  belt  conveyor  earth  handling  for  the  Lahontan  Dam  (staff 
article),  Eng.  &  Cont.,  Nov.  24,  1915,  vol.  44,  p.  414. 

NEW   MEXICO.    CARLSBAD  PROJECT. 

An  irrigation  canal  slope  trimmer,  illus.  (from  April  Reclamation  Record),  L.  E. 
Foster,  Eng.  &  Cont.,  May  3,  1916,  vol.  45,  p.  415. 

Cimal-slope  trimmer  on  Carlsbad  project,  illus.  (from  Eng.  Record),  L.  E.  Foster, 
Western  Engineering,  June,  1916,  vol.  7,  p.  235. 

NEW  MEXICO.    ftONDO   PROJECT. 

Tile-drainage  systems  for  irrigated  land,  illus.  (on  land  near  where  U.  S.  R.  S.  has 
pipe  tests,  Hondo  project),  Eng.  News,  Jan.  13,  1916,  vol.  75,  p.  88. 

NEW  MEXICO-TEXAS,   RIO  GRANDE  PROJECT. 

The  taming  of  the  Rio  Grande,  illus.,  Walter  V.  Woehlke,  Sunset  Magazine,  Jan., 
1916,  vol.  36,  p.  39. 

Some  costs  of  applying  mortar  with  cement  gun  (Elephant  Butte  Dam),  Eng.  News 
Mar.  9,  1916,  vol.  75,  p.  469. 

Supply  of  flint  pebbles  (Elephant  Butte  Dam)  (very  short  news  item),  L.  J.  Charles, 
En?.  Record,  Mar.  11,  1916,  vol.  73,  p.  355. 

Back  of  dam  coated  by  cement  gun  from  raft  as  pool  rises  (from  March  Rec.  Record), 
Eng.  Record,  Mar.  18,  1916,  vol.  73,  p.  400,  L.  J.  Charles.. 

Engineers  suggest  reservoirs  for  controlling  Rio  Grande  River,  Eng.  Record,  Mar. 
18,  1916,  vol.  73,  p.  402. 

Machine  for  limng  ditches,  illus.,  R.  F.  Walter,  Eng.  News,  Apr.  13,  1916,  vol.  75, 
p.  708. 

Data  on  use  of  cement  gun  ("with  costs'^  at  Elephant  Butte  Dam  (from  Reclamation 
Record),  E.  C.  Bebb,  Cement'Era,  Apr.,  1916,  vol.  14,  p.  67. 

Elephant  Butte  Dam  completed,  illus.  (short  news  note  with  data),  L.  J.  Charles, 
Eng.  News,  May  18,  1916,  vol.  75,  p.  964. 

Elephant  Butte  Dam  completed  May  13  (short  news  item  telegram  of  Pres.  Wilson), 
L.  J.  Charles,  Eng.  Record,  May  20,  1916,  vol.  73,  p.  689. 

Cylinder  drops  for  irrijration  ditches,  illus.,  R.  F.  Walter,  Eng.  News,  June  15, 1916, 
vol.  75,  p.  1144. 

The  use  of  sand-cement  at  Elephant  Butte  Dam  (short  with  cost  plant  and  saving), 
R.  R.  Coghlan,  Western  Engineering,  June,  1916,  vol.  7,  p.  234. 

Elephant  Butte  Dam  completed  (short  news  note  with  large  amount  of  comparative 
data),  En^.  <fe  Cont.,  June  28,  1916,  vol.  45,  p.  503. 

A  step  m  the  risrht  direction  (editorial  on  cooperation  Rio  Grande  project),  Enj,'. 
Record,  Aug.  12,  1916,  vol.  74,  p.  189. 

Studies  of  character  and  rate  of  silting  of  Elephant  Butte  Reservoir  (from  Sept.  Reo. 
Record),  R.  R.  Coghlan  and  E.  V.  Lieb,  compiled  by  E.  C.  Bebb,  Eng.  &  Cont.,  Sept. 
13,  1916,  vol.  46,  p.  249. 

Elephant  Butte  Reservoir  to  serve  233  years,  R.  R.  Coghlan,  Eng.  Record,  Sept.  16, 
1916,  vol.  74,  p.  349.  ^  , 
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Elephant  Butte  Dam  (short  news  item,  compariflon  Gaton  and  Aasuan  Res.)  Eng. 
News,  Oct.  12,  1916,  vol.  76,  p.  685. 

Elephant  Butte  Dam  was  dedicated  October  19,  Eng.  Record,  Oct  28,  1916,  vol. 
74,  p.  545. 

Outlet  control,  Elephant  Butte  Dam,  F.  Teichman,  Eng.  News,  Nov.  30,  1916, 
vol.  76,  p.  1015. 

NORTH  DAKOTA,   NORTH  DAKOTA  PUMFINO  PROJECT. 

Williston  lighted- by  power  from  Irrigation  project  (short  news  item),  W.  S.  Arthur, 
Elec.  Review  and  Western  Electrician,  Jan.,  1916,  vol.  68,  p.  109.  (Rates,  10c. 
k.  w.  hr.  light,  and  4c.  k.  w.  hr.  power  and  appliances.) 

Williston  power  plant,  illus.,  A.  P.  Connor,  rower,  Mar.  1, 1916. 

OREGON,  COLUMBIA  RIVER  POWER. 

Report  on  Columbia  River  power  project,  illus.,  maps,  etc.,  L.  F.  Harza,  Jour,  of 
Elec.  Power  and  Gas,  Nov.  13,  1915,  vol.  35,  p.  369,  p.  387,  etc.,  405,  pp.  427, 445, 461, 
480;  1916,  pp.  9,  33,  54,  67,  90,  112,  187,  210,  225,  367. 

OREGON,   UMATILLA  PROJECT. 

Machine  for  placing  concrete  lining  in  canals,  illus.,  inclu.  costs,  E.  I.  Davis,  Eng. 
News,  Feb.  10,  1916,  vol.  75,  p.  264. 

Progress  of  irrigation  in  Oregon  (discussion  of  cooperative  work,  Deschutes,  Ochoco, 
Silver  Lake,  John  Day,  Malheur  and  Owyhee  projects),  John  H.  Lewis,  Pac.  Builder 
and  Engineer,  Apr.,  1916,  vol.  21,  p.  187. 

Irrigation  proiectis  in  Oregon,  outline  of  several  developments  now  under  con- 
sideration (Deschutes,  Ochoco,  Silver  Lake,  John  Day,  Malheur  and  Owyhee  proj- 
ects), J.  H.  Lewis,  Eng.  and  Cont.,  May  31,  1916,  vol.  45,  p.  496. 

SOUTH  DAKOTA,   BELLE  FOURCHE  PROJECT. 

Height  of  waves  in  the  Belle  Fourche  Reservoir,  D.  C.  Henny,  Eng.  News,  June  29, 
1916,  vol.  75,  p.  1235. 

Effect  of  wind  velocity  on  wave  heights,  B.  E.  Hayden  in  November  Reclamation 
Record,  Eng.  &  Cont.,  Nov.  8, 1916,  vol.  46,  p.  408. 

UTAH,   STRAWBERRY  VALLEY     PROJECT. 

Driving  the  Strawberry  Tunnel,  illus.,  Edward  R.  Zallnski,  Contractor,  Aug.  1, 
1911,  vol.  14,  p.  35. 

Time  saved  in  ditch  design  by  depth-flow  diagram  (short),  Lewis  W.  Hammond, 
Eng.  News,  Oct.  26,  1916,  vol.  76,  p.  802. 

WASHINGTON,   OKANOGAN   PROJECT. 

Plaster  concrete  lining  for  canals  and  laterals.  Part  I,  Calvin  Casteel,  Pac.  Builder 
and  Eng.,  Apr.,  1916,  vol.  21,  p.  190. 

Small  irrigation  canals  lined  with  concrete,  to  prevent  seepage  water  loss,  illus., 
C.  E.  Edwards,  Eng.  Record,  Part  I,  Apr.  15,  1916,  vol.  73,  p.  508;  Part  II  (illus., 
and  includes  costs),  Apr.  22,  1916,  p.  539. 

WASHINGTON,   YAKI&fA  PROJECT. 

Gate  structures  for  irrigation  canals,  illus.  and  diagrams  (U.  8.  R.  S.  structures  and 
others),  Fred  C.  Scobey,  Sept.  1, 1914,  Bull.  115,  Dept.  of  Agriculture. 

Municipal  irrigation  system  of  Prosser,  Wash.,  illus.  (Prosser  div.,  Yakima  project), 
R.  K.  Tiffany,  Municipal  Engineering,  Dec,  1915,  vof.  49,  p.  208. 

Relief  for  irrigation  settlers  (letter  refers  to  Sunnyside  conditions),  Farwell  Morris, 
Eng.  Record,  Jan.  15, 1916,  vol.  73,  p.  87. 

Progress  on  Yakima  project,  R.  K.  Tiffany,  Pac.  Builder  and  Engineer,  Apr.,  1916, 
vol.  21,  p.  191. 

Rafts  for  supplving  a  dipper  dredge  with  coal,  illus.,  R.  E.  Post,  Eng.  and  Cont., 
June  7,  1916,  vol.  45,  p.  529. 

Every  possible  precaution  observed  to  make  water-tight  Keechelus  Reservoir, 
Washington,  C.  E.  Crownover,  Eng.  Record,  Oct.  14,  1916,  vol.  74,  p.  474. 

Puddling  and  rolling  to  assure  impervious  foundation  for  Keechelus  Reservoir 
(illus.),  0.  E.  Crownover,  Eng.  Record,  Oct.  28,  1916,  vol.  74,  p.  534. 

WYOMING,    SHOSHONE   FROJEOT. 

Some  settlers,  not  all,  need  help  on  Shoshone  project,  Eng.  Record,  Oct.  14,  1916, 
vol.  74,  p.  463. 
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"A  A  "  line,  Truckee-Carson  canal  data &55 

Acceptance  of  extension  act,  legislation 35, 583 

Accountant  of  service,  name 772 

Accounts,receivable  and  payable,  al I  projects .  40-41 

Accretions  to  reclamation  iimd  by  States 754 

Accrued  charges,  all  projects. 45 

Acequia,  Idaho,  population 154 

pumping  plant  unit 30,163 

Acre-feet  water,  pumped 25 

Acre-feet  water  used,  each  project 64  500 

Acts  of  Congress,  text  of : 571-583 

Ada  County,  Idaho,  mention 129 

Adams  Canal,  Oreg.,  date  and  data 372, 374 

enlargement,  history 375, 376, 378 

table  data 655 

Adin,  CaL,  stream  flow  at,  mention 513 

Ady,  Oreg.,  population 371 

Abel,  death  of,  mention 380 

Agency  Creek,  diversion  dam,  data 654 

Agrictutural  conditions,  each  project 48-487 

Agricultural  Department,  work  of,  and  live 

stock 1&-19 

soil  work 17 

Ahtanum  Creek,  irrigated  lands  near 473 

Air  compressors,  equipmfnt  on  projects 676 

Alamosa,  Colo.,  San  Luis  Valley,  mention..  520, 522 

Alaska  trading  points,  markets,  mention 444 

Albion,  contract  for  delivering  power  to 30, 163 

AliUlia  seed  and  hay  crop  statistics,  each 

project 14,15,681-^93 

Alhambra,  Ariz.,  railroad  station 48 

Alkali,  brief  discussion  of 22 

investigations  in  Colorado 124 

tests.  Bureau  of  Standards. 32 

tests,  referring  to  articles  on 777 

Alkali  Flat  Reservoir,  area  and  data 650,652 

Allotment  of  Indians  for  I'nited  States  Recla- 
mation Service,  decision 584,585 

Allotments,  1917,  each  project 50-488 

Allotments,  receipts  and  investments,  by 

Stotee 754 

Allotments  and  net  investment,  by  projects 

and  States 755-757 

American  Ditch  Co..  Idaho,  liti^tion 591 

Ana  River  Springs,  Oreg.,  pumpmg,  mention .      535 

Anderson  Draw  siphon,  history 391-392 

Animas  River,  Colo.,  surveys,  mention 517,518 

Anita,  Mont.,  i)opulation 194 

Antelope  VaUey  lands,  Nevada,  mention 525 

Apache  Trail  vb  Roosevelt  Dam,  reference  to 

article 778 

Appeal  from  decision  to  Secretary 598 

Apples,  crop  sUtistics 15,682-095 

Sunnyside,  discussion  of  prices 470 

Appropriation  act,  text  of 36,579-582 

Appropriation,  Rio  Grande  Dam,  finances.. .      770 

statement  of. 45,50-488 

Appropriators  Canal,  history  of 57, 59 

Arooles,  Colo.,  lands  near,  mention 517, 518 

Aras  power  plant  proposed 28 

Area,  all  projects  on  completion 8, 658-660, 662 

cropped  and  irrigated,  each  project  (see 
also  Crop  report,  each  project) .  15-16, 681-683 

drainage  basins,  each  project 48-487 

larms,  1915  average 16-662 

irrigable,  all  units,  all  projects 16, 658-661 

irrigated  and  not  cropped. 683 

irrigated,  each  project,  historical  review.  64-500 
protected  by  drains,  table 21 
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Area,  rental  contracts,  each  project 48-487, 662 

reservoirs,  all  projects 650-661 

service  can  supply,  each  project  (historical 

review) 64-600 

ser\lce  can  supply  water,  each  project . .  48-487 

size  of  farm  units,  each  project 68-487 

under  contracts,  all  projects 8,48-487,662 

under  water  riglits,  all  projects 662 

Areas  cropped,  all  projects,  19U9-1916 6 

crop|]«a,  each  project,  1915 13 

increase  in  1909-1915,  table 5 

increase  in  1915 12 

irrigated  and  irrigable,  all  projects,  1900- 

1915 5 

irrigated  and  irrigable,  all  projects,  1916. .  8 
irrigated  and  irrigable,  eacii  project,  1915.  13 
see  data,  each  project 60-488 

Arizona  Alfalfa  Milling  Co.  caso,  litigation. . .      590 

Arizona,  accretions  to  reclamation  fund 754 

allotments 754,755 

appropriation 680 

litigation 600 

net  investment 754,756,764 

principal  contracts 616 

giirchase  of  rights  and  property 603 
alt  River  project  {see  Index) ,• 48-67 

secondary  projects 608 

Arizona,  area,  Yuma  project  in 658 

Arizona  Canal,  acquisition  and  data 49, 57 

description  of 68,59 

table  of  data 654 

Arizona-California-Colorado  River  Basin...  614-623 

allotments 755 

ajppropriation 680 

litigation 500 

proportional  allotments. 755, 756 

proportional  areas 658 

purchase  of  right  s  and  property 603 

secondary  projects 514-520 

Yuma  project  (see  Index) 68-8:j 

Arizona-Califoniia,  dike  built  near 73 

Arizona  cooperative  drillmg,  co^t  of 645 

Arizona  Dam,  telephone  to 51 

Arizona  Dike,  history  of  construction 73 

Arizona  Falls  plant,  date  and  data 49, 55 

operation 24,61 

Arkansas  River,  Garden  City,  rim-off 189 

Garden  City  siphon 191 

Arlee,  Mont.,  population 665 

Army  engineer  report,  Grand  Valley 98, 99 

Army  engineer's  reports,  Minidoka,  list 164 

Arnold  Coulee,  drop 229 

Arrey  Canal,  surveys,  New  Mexico 333 

table  of  data 666 

Arrowrock  Dam,  articles  about 780 

built,  date 6,129,651 

history  of  construction 134-144 

board  reports 148-149 

balanced  valves  contract 29,617 

Arrowrock  Reservoir  data 650 

proposed  power  at 28 

Arrowrock  log  way  tunnel,  data 667 

Arrowrock  Tunnel,  history  of  construction. . .      140 

Arroyos,  mention  of 119,120 

Artesian  wells  (see  Wells). 

Asbury  siphon.  Grand  Valley 103 

Ash  Creek,  Cal.,  stream  flow  of,  mention 613 

Ash  Mesa,  irrigation  of  land 119 

headgates  built 123 

Ashland,  Oreg.,  lands  near 633 
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Aahland  Batte,  lands  near.. ...•••••••••••...     533 

AAhton,  Idaho,  popalatian IM 

AAphaltum-coverea  pipea,  Okanosan 436 

AflBeaement,  by  Secratary,  right  of  decision . .     580 

operation  and  maintenance  charfss,  decis- 
ion   583-684 

Assets,  liabiUtiea,  raaarvaa,  aU  pn46ct8 38-41 

statament  of  total  amoont 39,40 

A  wignment,  desert  entry,  decisiona. 508 

payments  under,  decisions. 509 

Assignment  of  farm  miit  to  minor,  decision...      507 

Assignment  of  entries,  legislation 682 

Atmosphere,  nltroean  from  to  soil 14 

Automobiles,  nmnber  of  projects 078 

Augusta,  liont.,  annnal  run-off  d  North 

Fork  Sun  River 226 

annual  run-Qff  of  Willow  Creek 225 

Austin  excavators,  equipment 680 

Avalon  Dam,  history  of  construction. . .  806, 307, 652 
Avalon  Reservoir,  area  and  data 660, 662,653 

B. 

Babb.  Mont.,  nm-off  of  St.  ICary  River. 210 

BackmUng  bids,  aU  projects 626 

Badger  Creek,  annual  run-off  and  data.... .  648,654 

Badgei^Fisher  unit,  areas  of 661 

Baegs,  Wyo.,  run-off  at 544 

Baker,  Swifart  9.,  decision  in  case  of. 583-684 

Balance  on  hand,  all  projects 37,38 

Balanced  valves  installca 29-31 

Balances,  reclamation  fund 760,761 

Ballantine,  Mont.,  population 194 

pumping  plant 25,30,199 

Banks,  growth,  each  project 64-501 

list,  each  prolect,  1916 20 

Banner  County.  Nebr.,  mention 255 

Barberton,  Idano,  railroad  town,  mention.  134, 137 

Barley,  crop  statistics,  each  project 15, 681-603 

Barnes,  Wyo.,  population 255 

Bams  DuUt.  each  project 672 

Bayard,  Nebr.,  population 255 

Beans,  crop  statistics 15,682-694 

Bear  Lake  project,  Utah,  mention 541, 546 

Bear  River  Reservoir  site,  Colo. ,  mention. ...    515, 

516,519 

Beaver  Creek  Reservoir,  area  and  data 650-651 

Beaver  Creek  Reservoir  site,  Oreg.,  capac- 
ity  533,534 

Bedrock  Reservoir  site,  surveys  at 519 

BeetS(8Ugar,  crop  statistics 15,683-606 

Belle  Fourche,  S.  Dak.,  population 385 

Belle  Fourche  River,  run-off  of 385 

dam,  history  of. 387-338 

dam  data. 653 

dam,  historv  of  construction. 386,388 

dam,  height  and  data. 652 

reservoir,  area  and  data 650 

reservoir,  articles  on 782 

Belle  Fourche  project,  8.  Dak 385-399 

aUotments 386,399,756,759 

appropriations 581 

area  and  project  units 386,660 

areas  irrigated  and  cropped 14,681-695 

canals,  capacity  and  mileage 655 

oonstruction  durine  yeir 394-395 

contracts,  principal  current 621 

crop  statistics,  1915 397,681-^5 

dams,  height,  length,  and  volume 652, 653 

drainage  work  and  drains 21,395 

employees,  number  and  injuries . . .  679, 774-775 

engineering  articles  about  service 782 

btnns,  areas,  crops,  data 16, 397 

finances,  tables  and  data 399, 733, 762-769 

history  of  project 387-394 

litigation 596-596 

reservoir  data 050 

summary  of  construction  results 663- &^() 

tunnels,  data  on. 657 

water  diversion  and  distribution. aso 

water  users' association 602 

Belle  Fourche  siphon,  history 391 

Belle  Fourche  Tunnel,  history 391,657 

Belle  Feurche  Valley  Water  Users'  Associa- 
tion, dates 602 

Belle  FourctM  Valley  Water  Users'  Associa- 
tion, litigation 505 

Belle   Fourche   Water   Users'    Association, 

Magruder  v.,  case  decision 586 
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Bend,  Oreg.,  Reservoir,  site  near 528 

Benham  Falls  Reservoir  site,  Oreg.,  mention.     528 
Benham  Falls,  transmission  of  power  from. . .     530 

Benton,  Wash.,  population. 444 

Benton,  extension  of  canal  to 458,468 

Benton  Canal,  history  of  oonstruction 461,464 

tabledata 656 

operation. 467 

Benton  Countv,  Wash.,  mention 444 

Benton  Lake  Reservoir,  area  and  data. 650-651 

Benton  Lake  unit,  area 659 

Benton  prolect,  Washington,  costs. 546 

Bcrtno,  N.  Mei.,  papnlation 323 

Bill  s .  nn£t   aad  L'f)nt  r.it  Mrices,  all  projects.  626-649 

Bhr  Ann,  Mont .  f^r-^jlation. 555 

BiiT  Anil  tmit,  ikrti^  of,, 661 

B  iK  I  ^ei]  d .  Cal . .  pr  <!  j  a  ,ijd  power  at M 

Bfc  Dniw  Deuh  mid  Kaservoir,  data 650,652 

EIlt  ( Vnilco.  drops  ut 229 

Ew.  [ >rop,  Unoompah^,  mention. 117 

Bi  L'  U  orb  Cfltifit  y ,  W  y  a. ,  mention 487 

Biji:  K\iii(^i: T ,'■:'.  .^  Iondam,data 654 

BIl  Ml  .Sov.  -  site  survejrs 526 

BI    MiiJ.Jri  lalrun-offat 561 

Bl^  Muddy  iinit,  ani-i.  of 661 

B  i  ^  f '  I  >riii  pine  Cn^c  k ,  innual  run-off  at 564 

Bi"  frir''ijriiT]^?r-^ri:ii  ..lata 656 

Bi    :  d  Reservoir,  aree and 

data 651,652,654 

Big  Porcupine  unit,  history,  construction, 

and  area 566,661 

Big  Sandy  flume,  construction 116 

Big  Stony  Creek,  constniction  from 86 

Big  Valley.  Cal.,  reservoir  in,  mention 510, 513 

table  01  capacity 537 

Billings,  office  of  service 772,774 

Billings,  market  for  Shoshone  project 487 

Bills  of  lading  issued 36 

Birch  Creek,  annual  run-off  and  data 548, 654 

Birch  Creek  canal,  data 656 

Birch  unit,  Blackieet,  areas  of 661 

Bismarck  project,  N.  Dak.,  mention. 526, 546 

Black  Fork,  Wyo. ,  reservoir  si tes 545 

Black  Hills,  market,  Belle  Fourche  project . .      385 

Black  River  Canal 309,310 

Blackfeet  Indian  lands  purchased 611-613 

Blackfeet  project,  Mont 54»-554 

aUotments 550,564 

appropriations 550 

area  and  project  units 550,661 

areas  irrigated  and  cropped 552 

canals,  capacity  and  mileage 656 

construction  during  year 551 

crop  statistics,  1915 552 

dams,  height,  length,  and  volume 652, 654 

employees,  number  and  injuries . . .  679, 773-775 

farms,  areas,  crops,  data 552 

finances,  tables  and  data 5.53, 750, 767 

history  of  project 550-551 

Utigatlon 59^593 

reservoir  data 650 

summary  of  construction  results. 663-660 

water  diversion  and  distribution. 551 

Blackfoot,  Mont.,  population 548 

Black  tail  Creek  Dam,  data 654 

Blair,  Mont.,  population 564 

Blaine  County.  Mont.,  mention 210 

Bliss,  Idaho,  &Jng  Hill  project,  mention 623 

Blitzen  River  supply,  Oreg. ,  mention 529 

Blitzen  Vallev  Land  Co. ,  work,  mention 529 

Bloomfield,  Colo.,  surveys,  raenoion 518 

Bluff  City,  Utah,  reservoir  site  near 518 

Bluff  Reservoir  site,  Utah,  surve>'s.  mention     518 
Board  of  Engineers,  reports,  list,  eacn  project.  60-456 

Boise  project 148-149 

Jackson  Lake 187 

Minidoka  project 164-165 

Roosevelt  Dam 53 

Rio  Grande  project 335 

Salt  River  project 60 

Uncompahgre  project 124 

Yakima  project. 456-i.S7 

Boats,  equipment  on  project 676 

Boersch  Lake,  pumps  completed 30, 162 

Boilers,  eauipment  on  projects 676 

Boise,  Idano,  population 129,773 

Boise  Countv,  mention 129 

Boise  &  Arrbwrock  R.  R.,  history.  137-133, 143, 145 
board  report. 148 
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Boise  Fruit  Tracts  Co.,  U.  8.  v.,  litiratlon.,.  692 
Boise  Lumber  Co.,  water  rights  purchased...      608 

Boise  National  Forest,  timber,  power 139 

Boise,  Payette,  Water  Users'  Association, 

dates 600 

Boise  power  plant,  data  on 24,27,29 

history  OL 138-139,143,147 

Boise  project,  Idaho 0,129-163 

aUotments 130,163,755,769 

appropriations 680,659 

areaand  projectunits 130 

areas  Irrigated  and  cropped 13, 6S1-605 

canals,  capacity  and  mileage 664,664 

construction  during  year 6, 143-114 

contracis.  princlpQl  current. 616 

crop  statistics,  1915 151,681-606 

dams,  height,  length,  and  volume 661, 663 

drainage  work  and  drains 21, 144 

electrical  and  mechanical  work 29-30 

employees,  number  and  injuries . . .  679, 773-775 

engineering  articles  about  service 780 

farms,  areas,  crops,  data 16, 160, 161 

finances,  tables  and  data 152,703,702 

history  of  project 131-143 

Utigatlon 691-592 

power  and  plants 24 

purchase  oirights and  property 608-610 

reservoir  data 660 

summary  of  construction  results 662-668 

tunnels,  data  on 657 

water  diversion  and  distribution. 150 

water  power,  developed  and  undeveloped  24, 28 

water  users' association. 600 

Warren  Act  contracts 33 

Boise  Hlver  Dam,  bunt,  data ,.  129,132,653 

Boise  River,  run-ofl.  Highland 129 

Boi<w  River  water  rights,  litigation 692 

Bole,  Mont^  population 225 

Bombay,  Hont.,  population 648 

Bond  loan,  statement 37,38,39,41,760 

Boomer  feeder  ditch,  contract 617 

Bottom  land  units,  N.  Dak.,  pumping,  area.     660 

Bowdoin  Canal,  contracts 618 

Bowman  prqject,  N.  Dak.-8.  Dak.,  mention.    526, 

641  646 

Break  in  canals,  damages  listed 165,466)  009 

Brick  manufacturing.  Salt  River  project. 61 

Bridge,  Sun  River,  bid  on 626 

Bridgeport,  Nebr.,  population 265 

Bridgeport  Valley  lands,  Nevada,  mention. .     525 

Bridgeport.  Utah,  run-off  at 544 

Bridges  built,  each  project 9,668 

Briscoe  Reservoir  site,  Cal^  mention 85 

Brock  pipe  line,  Boise,  built 133 

Brockton.  Moni.,  population 564 

Bronze  pipes,  Roosevelt  Dam 62 

Bronze  gates,  tests,  friction,  reference  to  arti- 
cle on 778 

Browning,  Mont.,  population. 210, 548, 773 

Browns  Park  Reservoir  site,  Colo.,  mention . .     515 
Buck  Lake  Reservoir  site,  Oreg.,  capacity . .  633, 534 

Buffalo  Dam,  proposed  power  at 28 

Buford,  N.  Dak.,  population 341 

Buford  Canal,  table  of  data 665 

Buford-Trentcn  unit,  data  and  history 343- 

344,660 
Buford-Trenton  Water  Users'  Association, 

dates 602 

Bufsgies,  equipment  on  projects. 678 

Building  charge,  each  project 68-487 

Buildings  built,  each  project 672-673 

Bull  Mountain,  Mont. ,  population 194 

Bulls  Head  Canyon,  lands,  mention 615 

Bumping  Lake  Dam,  history  of  construc- 
tion  449-150,474 

board  reports 466,485 

height  and  data 662 

Bumpmg  Lake  Reservoir,  area  and  data. .  650-652 

Bumping  River.  Wash.,  mention 449 

Burley,  contract  for  delivery  of  power  to 80 

Burley  school,  reference  to  article  on 780 

Burley,  Tdaho,  population 154,166 

Bums,  Mont.,  population 244 

Butte  County,  19.  i)ak.,  mention 385 

canal  near  line 393 

Butter  Creek,  canal  diversion  at 357 
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Cableways,  number  on  projects^ 676 

Cade  lateral,  Unoompahgre,  mention 120 

Cadmus,  Mont.,  population 548 

Caisson  work,  Yuma  siphon 72 

Calais,  Mont.,  population 664 

Caldwell,  Idaho,  population 129 

Caldwell  Canal  outlet  built,  mention 132 

Calendar  year,  definition,  decision 507 

California,  accretions  to  reclamation  fund 754 

aUotments 754,755 

appropriation 680 

cooperative  work 610-514 

net  investment 754,755,764 

Orland  project 84-94 

principal  contracts 616 

purchase  of  rights  and  property 603 

secondary  projects 508-514 

California,  area  Yuma  project  in 668 

California  Canal,  proposed  power  at  drops ...       28 

California  cooperative  investlgatfons 510-512 

California,  Klamath  lands  in,  area  of 660 

California  Mesa,  Colo.,  irrigation  of 119 

California  Northeastern  Ry.,  Klamath  Iltiga- 

tton 605 

Camas,  Mont.,  population 555 

Camas  A  canal,  table  data 656 

Camas  unit,  areas  of 661 

Camden  Iron  Works  case,  litigation 692 

Cameo,  iKywer  plant.  Grand  valley 101, 103 

Camp,  Arrpwrook,  long  history. 139-140 

Camp  construction.  Elephant  Butte 328-329 

Canal  lining  (««e  Lming) 672 

Canal  structures  built,  each  project 9,668 

Canals,  all  projects,  length  and  capacity . . .  654-666 

built,  all  projects,  mileage 664-665 

cost,  all  projects 42 

lined,  all  projects 9 

miles  built 8 

operated,  each  project,  historical  review.  64-500 

Salt  River,  history  of 57-^ 

Yuma,  history  of 71-72 

Cano.  sngnr  rrop  statistics 15,683-696 

CantrLili,  I".  S.  !■  ,  Nii-:e,  d^'bion 586 

Cftniuilki,  Tex.,  popLlbtiou 323 

Ca-nyon  Count T.ldnlio,  mention. 129 

Canyon  Co.,  idaba.,  U.  S,  p,,  ca^  decision.      588 

Canyon  Country  ttixatloD  eo^d.. 692 

Ciip&t'Jty  poTTftr  and  pumf.iup  plants 24,25 

Capiiclty,  rM^rvoIrs,  aH  projects,  table.  650-661,662 

CapJ  ul ,  av  em^e  of  fftntier,  d  L^ussed 16 

CapLtnJ  of  bnnkS]  growth^  each  project 64-^501 

Cfi[^Uiil  oir£irrTi€*r5  ilist'iiswj,,,. 10,11 

Capital,  reserve^!,  assets,  etc,  all  projects 38-41 

guitemeni  ofnlJ  ijfoieut^ 41 

Co plial  Ji ioek ,  banks,  all  proj eets 20, 64-601 

Cftrbon  County.  Wyo  .  mentJoii 265 

Canlsion^  ( "asmila,  irailn:)fMi  .^ISLtloa 210 

Cursy  Act  depirtiTient.  VV  yotnlnj?,  mention..      543 

Cai^Y  Ait  nrojcfts,  Idaho,  mcution 523,535,536 

Chrl^h&ii.  N.  MiX,  ponulatbin.,. 301,318,773 

CarkbBd  projwtj  N.  Me^..,,.. 7,301-^17 

allotments 302,317,756,769 

appropriations 681 

area  and  project  units 302,669 

areas  irrigated  and  cropped 14,681,695 

canals,  cai>acity  and  nuleage 665 

construction  during  year 310-312 

crop  statistics,  1915. 315,681-605 

dams,  height,  length,  and  velume 652,653 

drainage  work  and  drains 21,312 

employees,  number  aad  injuries. ..  679,773-775 

enpneering  articles  about  service 781 

fEuins,  areas,  crops,  data 16,315 

finances,  tables  and  date 317, 722, 762-769 

history  of  project 303-310 

UtlgauoB 504 

purchase  of  rights  and  property 614 

reservoir  data 650 

summary  of  construction  results 662-668 

tunnels,  data  on 657 

water  diversion  and  distribution 313 

water  users' association 601 

Carlsbad  (Peoos)  Water  Users'  Association, 

dates 601 

Carr  Canal,  Klamath,  mention.. 375 
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Cars,  eouipment  on  projects 676 

Carson  River,  annual  run-off 281 

headworks  on 286, 653 

Carts,  number,  equipment  on  prolects 676 

Carty  Reservoir  site,  Oreg.,  mention 529 

Cascade  Canal  Co. ,  work  of 450, 453 

Cascade  County,  Mont. ,  mention 225 

Cascade  Mountains,  project  west  of 533 

Cash  collections,  financial  table 768-769 

Cash  transactions,  all  projects 38 

Cash  assets,  table  of  all  projects 39 

Cashion,Arlx.,  railroad  station 48 

Casper,  Wyo.,  population 255 

Cassia  County,  IdiEAo,  mention 154 

Cedar  Creek  station.  Uncompahgre 112 

Cedar  Creek  utilized  as  wasteway 114 

Cedar  Creek  system  canals 114 

Cedar  Creek  v  alley,  buildings  and  dam 116 

Celilo  Falls,  proposed  power  development . .  28, 539 

Cement,  contracts  for,  and  purchased 623 

Cement  gun  work,  Elephant  Butte  Dam . .  331,781 

Cement  gun  equipment,  projects 650 

Cement  manufactured,  each  project 674 

Cement  mill  operations,  Salt  River 51, 674 

Cement-testinf  work  and  table 31-32 

Cement  tests,  long,  table 624-625 

Cement  used,  barrels,  each  project 674 

Central  division,  organization 774-775 

Central  Oregon  project,  cost 546 

Cereals,  crop  data,  each  project 15, 681-693 

Cereals  cropped  in  1915,  table 15 

Chamberino  Community  Ditch  Co. ,  litigation     595 

Chamberino  Feed  Canal,  built,  data 655 

Chance  pipe  line,  Boise,  built  mention 133 

Chandler,  Ariz.,  population 48 

Channelers,  equipment  on  project 680 

Chaves  County,  N.  Mex. ,  mention 318 

Chelsea,  Mont.,  population 564 

Cheny  v.  Mundoba  County  case,  decision. .  589-590 
Chewaucan  project,  building  under  Carey  Act     535 

Chicago  office  moved 36,772 

Chief  clerks  of  service 772-773 

Chief  counsel,  work  of 32-^,772 

Chief  engineer  of  service 772 

Chilton  Tunnel,  length  and  capacity 656 

Chinook  division,  construction  of 218 

dam.  data 653 

canal,  data 655,659 

Chinook,  Mont^  population 210 

Chipeta  ditch,  Uncompahgre,  acquired 121 

supplied  with  water 124 

Choteau  County,  Mont.,  mention 225 

Christmas  Lake  Valley,  Oreg.,  mention 535, 536 

Chronology,  each  project 49-^64 

Churches,  all  projects  number 20 

Churches,  growth  of,  each  project 64 

Churchill  County.  Nev.,  mention 281 

Churchill  Valley,  Nov.,  area 650 

Cimarron  prdect,  Oklahoma,  mention 527, 546 

CI  ppoletti  weirs  used 43 1 

Cities  and  towns,  names,  each  pr(>|«ct 48 

Citrus  fruits,  crop  statistics 15,682-605 

Claims  allowed  employees,  table 775 

Claxks  Fork  project,  Mont.,  mention 624, 545 

Classification  of  employees 670, 774 

Classiflcaticn  of  land  surveys,  UncompahKre.  123 
Clealum  Dam,  history  of  construction..  454-455,652 

CleaJum  Reservoir,  area  and  data 650 

Clealum  River.  Wash.,  mention 454 

Clearing  canal  banks  with  sheep 17,778 

Cleaning  of  ditches,  Yuma  project 77-78 

Clear  Creek  Dam,  history  Of  constructlai 471- 

472,485 

height  and  data 652 

Clear  Creek  Reservoir,  area  and  date 660 

operatioa 474 

Clear  JLake,  area  and  capacity 650,662 

run-off  at 371,662 

aear  Lake  Dam,  history  of  construction...  376,652 

opemtion 380 

Clear  Lake,  Oree..  proposed  storage 638 

Clemans  Weil,  Salt  River,  history 56 

Clearing  reservoir  sites,  Washington 452, 456 

Clifton,  Colo.,  population 95 

Otanatic  conditions,  all  projects 48-664 

CUnt,  Tex.,  population 323 

Cltntim  district,  Utah,  sale  of  water  to 400,411 

contractowith 419 


Closed  drains,  built,  each  project 664 

Cloudburst,  damaee,  Okanogan 437 

Clover  seed  and  hay,  crop  statistics,  each 

project 15,661-093 

Coal  Creek,  Montrose  and  Delta,  Canal  at. .  116, 117 

Coal  Creek  siphon.  Grand  Valley 103 

Coalmine,  Williston,  history  of. 845-346 

Coburg,  Mont,  population ^ 210 

Codv,  Wyo.,  TOpulation 487 

Cold  SprmgB  Dam,  area  and  data 650,65*2 

history  of 357 

Coleman  Dike,  Orland  project,  mention 86 

Coleman  Valley,  propoaed  storage  in 537 

Collection  voucher  statementa 761 ,  763, 766, 76$ 

Collections,  all  projecta 39, 768-769 

Colorado,  accretions  to  redamation  fund 7M 

allotments 754,755 

appropriation 580 

Grand  Valley  project  (see  Index) 95-1  (» 

litigation 590.501 

net  investment 754,755,764 

principal  contracto 617 

purchase  of  righta  and  property 603-607 

secondary  pnjecte 514-^23 

Uncompahgre  Valley  prqject    (see    In- 
dex).   110-128 

Colorado  Basin,  investigations 33 

Colorado  River  Basin,  policy 9 

history 514^20,543 

costa 545 

area  lands  in  Wyoming 544 

Colorado  River,  run-off  at  Yuma 68 

protection  work 73-75 

floods 78-79 

siphon..-. 60,657. 

siphon/hlstory  of "Ta-TJ 

Colorado  River,  storage  investigations 508, 

514,515 

storage  office 774 

satin,  table 518 

references  to  articles  on...-. 779 

Colorado  State  Agricultural  College,  work, 

mention 126 

Colorado  Valley  Pumping  &  Irrigating  Co., 

canals  purchased 68 

Columbia  River,  power  prqject,  history  of..  639-541 

project  near 529,546 

pumping  from  proposed 530,543 

Columbia  River,  power  pn^ect,  Oregon .  539, 541, 782 

Columnar  Tunnel,  Tieton.  data 658 

Colusa  County,  Cal.,  mention 84 

Colvllle  extension,  Okanogan,  history  of...  434-435 
Colville  Indian  Reservation,  work,  history.  434-435 

Comanche  Cotmty ,  Okla. .  mention 351 

Commercial  power,  Minidoka 163,164 

Commercial  power,  Williston  project 346-347 

Community  centers  organized 20 

Community  center  park,  decision 597 

Compensation  tnjunes  act,  data 46)775 

Completion,  per  cent  of  each  project 49-^64 

Compressed  air,  Yuma  siphon 72 

Com  ptroller  of  service 772 

Comptroller  of  Treasury,  decisions 35 

Conoonully  Dam,  area  above 427,428 

history  of 430-431 

helRhtanddata 652 

outlet  tunnel 667 

Conconullv  Reservoir,  area  and  data 650 

operation  of 428,438 

Concrete  bids,  all  projecta 637-628 

Concrete  laid,  each  project 674 

Concrete  bridges,  culverta,  pipe  and  flames 

built 06»-«72 

Concrete  mixers,  equipment  on  projecta 676 

Concreting,  Arrowrook  Dam,  hJstory 141-142 

Concreting  records,  Elephant  Batte 329-^30 

Condemnation  of  land,  not  State,  dedaiai. . .  587 
Conejos,  Colo.,  San  Luis  Valley,  mention  —  520 
CoDfpnm,  Elephant  Butte  Dam,  authorised 

by 3S3 

lAwton  project,  authorised  hy 7 

authority  for  construction 5 

Conservation  of  water,  reference  to,  arUde  on     77V 

Conscdidated  Canal,  date  and  data 67, 60, 654 

Constitutional  authority  of  United  States,  de- 
cisions   685-686 

Constitutionality  of  redamationactydeoislODa.  58S 
Construction  authorised,  each  prqisct. 49 


Digitized  by  VjOOQIC 


OEKEBAL  IKDEX. 


787 


Page. 

Canstnictlan  charges,  flnandal  table 783, 760 

Construction  .  during    year,    summary,    all 

projects 8 

Construcuon,  summary  of  results 8 

Constnicfion  recommended,  each  i«q|ect 49 

Consulting  en^eer,  name  of 772 

Contract,  unit,  all  projects 62(MM9 

Contract  with  irrigation  district,  power  to,  de- 
cision      M9 

Contraction  Joints,  Arrowrock  Dam 135 

Contractors,  expense  bills,  amount 36 

CantractOTB,  forces  employed 679, 774 

Contracts,  delay  in,  decisions 597 

number  executed  during  year 33 

prtaicipal  current,  all  projects 616-^22 

purchase  of  cement 623 

tent,  between  United  States  bureaus ....     598 

Warren  Act,  list 33-34 

water  users'  associations  with  secretary, 

dates 600-602 

with  water  users,  repajrment 44 

Converse  County,  Wyo. ,  mention 265 

Cooperation,  Washington,  PaTouse  project. ..      542 

Cooperative  associations  organized 19 

Cooperative  investigations  in  CalifonJa,  men- 

Uan 510,511,612 

Cooperative  work,  Boise  project,  mention 133 

Cooperative  work  in  Nebraska,  mention 524 

Cooperative  work  in  Oregon,  history 527-528 

Cooperative  work  on  North  Dakota  project . .     348 
Cooperative  work,  Wyoming,  history..  515,543-545 

Cor bett  Dam,  history  of  construction '  494, 496 

table  of  dato 653 

Corbett  Tunnel,  history  of  construction 494, 658 

Corbett,  Wyo.,  population 487 

Cordova,  Mont.,  population 225 

Com,  Indian,  and  fodder  crop  statistics,  each 

protject 15,681-<SQ3 

Cost,  acre-foot  pumped 25 

kilowatt-hour  generated 24 

power  plants 24 

pumping  plants 25 

canal  clearing,  Yuma  project 78 

pumping,  Yuma  project 79 

coal  mining,  Wmlstan 346 

oonstraotion,  all  projects 42 

ooDstractlon  work,  all  projects 40 

increased,  Okanogan  project 432-133 

investing  reclamation  iund 45 

of  contemplated  works,  all  projects 44-45 

of  project,  detail  (see  each  project) 60-^565 

of  projects,  when  completed 45 

of  features,  each  project 66-^60 

Cotton,  crop  statistics 15,683-695 

price  of,  discussed,  due  to  war 14 

Salt  River,  discussion 64 

Cottonwood  Creek,  Belle  Foorche  canal  near, 

mention 391 

sawmill,  Arrowrock 139 

Cottonwood  siphons,  mention  of. 52 

Counties  names,  eacn  project 48-564 

Court  decisions,  reclamation  law 583-590 

Cow  Creek  Vallev.  Cal.,  lands  near 511 

Cowiche  Creek,  Tieton.  canal  at 473 

Cowiche-Yakima  division,  areas  of 660 

Cow-testing  association,  Sa^^  River 64 

Crane,  Mont.,  population 344 

Crane  Prairie,  Oreg.,  reservoir  site  near,  men- 
tion      528 

Crescent  Lake  project,  Oregon,  mention 536 

Crooked  River,  Oreg.,  lands  near,  mention. .      531 

Crop  report.  1915,  each  project 66-503 

Crop  statistics,  each  project 681-605 

Crop  value,  each  farm,  1916,  table 16 

Crop  values,  by  varieties,  1915,  table 15 

each  project 50 

Crop  yields  1915.  by  varieties 15 

Crops,  aU  projects,  values,  1909-1915 5 

"by^iiAties,  1915,  table 16 

each  project,  discdssion 64^668 

of  1915,  discussed 14-16 

principal,  each  project 48-564 

^ue  per  acre,  all  projects 13 

value  per  acre,  discussed 18 

value  per  acre,  each  project 18 

Cross  Cut  Canal  system 58,50 

Cross  Cut  power  plant,  buflt 34,39,49,55 

Ctas  Cut  power  plant,  tested 60,61 
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Cross  Mountain  Reservoir  site,  surveys 511M>30 

CrowCreek  diversion  dam,  data 654 

Crow  unit .  areas  of 861 

Crow  Creek  weir,  history  of  construction 387 

Crow  Reservation  (Indian)  project,  Montana. 

mention 524,645 

Cultivation  clause  extension  act,  discussed  . .     440 

Culverts  built,  each  project 9,670 

Cunettes,  Yuma  project  construction : . .       75 

Cutbank  Creek,  Mont.,  annual  run-off  at 548 

dam,  data 654 

canal,  data 656 

Cutbank  divisions,  areas  of 661 

Cutbank,  Mont.,  population 548 

D. 

*'  D  "  line,  Trucke»Carson  Canal,  data 655 

Dairying.  Orland  project 80 

Dalles,  Tne,  Oreg.,  power  development  at.  539,540 
Dam  No.  1  and  1  1.  Nebr . ,  height  and  data ...     651 

Damage  to  crops.  Milk  River 611 

DamaMs  due  to  break  in  canals,  Boise  («ee 

Breaks  m  canals) 608 

Dams,  built,  each  project,  volume 8, 666 

diversion,  all  projects,  table 653-654 

storage,  all  projects,  tables 651-653 

Dark  Canyon,  siphon,  description 809 

Data  for  each  project 50-488 

Davis,  A.  P.,  articles  by 777-778 

director  and  chief  engineer 772 

Dawson  County,  Mont.,  mention 344 

Dayton,  Mont.,  population 555 

Dayvllle,  Oreg.,  proposed  reservoir  near 529 

Deadman  Creek,  canal  near,  mention 393 

Deaver,  Wyo.,  population 487 

Decisions  01  courts,  reclamation  act 583-500 

Decisions,  Secretary  of  Int^ior 35,597 

Deep  Creek  Dam,  table,  daU 663 

Deep  Creek,  Oreg.,  development  of  power ...      38, 

536, 53f 
Deer  Creek  siphon.  Belle  Fourche,  mention.     303 

Deer  Flat  Canals,  table,  data 654 

Deer  Flat  embankments,  built,  date 139, 131 

height  and  data 651 

Deer  Flat  Forest  embankment  built. . .  129, 131, 651 

Deer  Flat  Reservoir,  history 131-132, 144 

area  and  data 650 

Deerfield,  Kans.,  ix^Milation 189-190 

Delay  in  contract,  findings,  decision 607 

Del  Norte,  Colo.,  San  Luis  valley,  mention.  520,523 

Delta,  Colo.,  pwulation no 

Delta  County,  Colo.,  mention no 

DelU  Chief  Canal,  furnished  water 134 

Denver  office,  economy  In  location 36 

finances 749-750 

order  relative  to 771,778 

Deposit  account,  statement 39 

Deposits  and  depositors,  bank,  growth,  each 

project 30,64^1 

Derricks,  number  on  projects 676 

Deschutes  projept,  Oreg.,  history  of .. .  538-629, 581 

technical  article 783 

water  for,  mention 536 

Deschutes  River,  diversion  of 531 

power  possibilities. 581,687 

White  Kiver  project 537 

Desert  entry,  assignment,  decision 608 

Desmet  project,  mention 643,546 

Diamond  drill  operations,  Arrowrock 184 

Diamond  drill  work,  Colorado  Basin. 616-616 

Diamond  drills,  number  on  projects 676 

Diamond  drilling,  Elephant  Butte 838 

Diamond  Fork  d&trict,  Utah,  sale  of  water  to     400 
Diamond  Fork  Road,  history  of  construc- 
tion  403-404 

Diamond  Switch  railroad  station 403 

Difflooltiee  of  settlers  discussed 11-13 

Dikes  and  levees  buflt,  all  prelects. 8,666 

Dikes  and  levees,  Tnma,  history 78-74 

Director  and  chief  engineer,  name  of 773 

Disbursement  voucher  statemoits.  761,763,765,767 

Discussion  of  all  projects 48-607 

Distribotion  systen  (tee  Discussion  projects). 

Ditches  (Mc  Canals  and  drains) 664 

Ditches,  mflee  buflt.  each  project 8,664 

Dixon,  koni.,  population 666 
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DixoD,  Wyo.,  nin-ofl  at 644 

Discount  on  payment  of  bills 36 

Disposition  of  funds  from  irrigation  company, 

decisions SM 

Diversion  dams,  all  projects,  tftble 053-664 

Dodson,  Mont.,  population 210 

Dodson  Diversion  i>am,  history  of 213 

data. M8 

Dodson  North  Canal,  history  and  data 213, 654 

lands,  area 659 

references  to  artkdas  en 780 

Dodson  South  Canal,  history  and  data 213, 654 

lands,  area 660 

Dog  Lake  Dam  and  Reservoir,  data 650,662 

Dolores  Creek,  flnme,  mention 116 

Dolores  River,  surveys 619 

Dolores,  Celo.,  reservoir  site  near 619 

Donald,  Wash.,  population 444 

Dona  Ana,  N.  Mex..p<Mpulatlan 323 

Dona  Ana  County,  N.  Hex 328 

Dore,  N.  Dak.,  population 244 

Draftsman,  chiei,  name 772 

Dragline  excavator,  contract  price  for 616 

Dragline  excavators,  number  on  projects 677 

Dragline  work,  Yuma  project 75^78 

Sun  River,  article  on,  reference 780 

Drain  land,  Inigatiea  district,  decision 689 

Drainage  and  seepage,  each  project 77-499 

Drainage  basins,  each  nroject 48-487 

Drainage  costs,  each  project 60-480 

Drainage  discussed,  all  projects 21-22 

Drainage  problem,  San  Luis  Valley 622-623 

Diainage  wells,  Elebhant  Butte  Dam 330 

Drainage  work,  Belle  Fourche  project 305 

B^project 133,144-145 

GiandVaUey ; 106-107 

Klamath  project,  history 378-379 

Mlnldokar....... 162,183,164 

boards 16*-165 

North  Dakota,  pumping 346 

Orland,  history 88 

RioOrande 333-334,336 

Sunnyside  unit,  history 466 

Umatilla  project 369 

Uncompahgre  Valley  project 123 

Yuma  project,  historv 76,77 

Drains  built,  each  project,  table t,  21, 664, 670 

Dredging  operations,  Jackson  Lake 186-187 

Dredges,  number  oa  projects 676 

Drilling  wells,  methods  used 66 

Drills,  equipment  on  projects 676 

Dry  Creek,  Belle  Fourche,  canal  and  dam 

at ,  mention 387-388 

Dry  Creek,  oanalaMd  flume,  Belle  Fourche.  391,393 
Dry    Creek    flume,    Unoompahgre,    men- 
tion  116,117,122 

Dry   Creek   siphon,    Uncompahgre,    men- 
tion      117 

Dry  Creek,  work  at  Uncompahgre 123 

Dry  excavation,  unit  bids 636 

Dry  fktfming  crops 222,241,252 

Dry  farming,  note,  Klamath 381 

Dry  Fork  Dam  and  Reservoir,  data 650,662 

Dry  Fork  diversion,  dam,  data 664 

DuDoispr^ect,  Idaho,  mention 623,546 

DucketCi  Basin,  work  near no 

Duncan  Ferry  Reservoir  site,  Oregon,  men- 
tion      632 

Dunham  dram,  extension  of 267 

Durango,  Colo.,  surveys  near,  mention 617 

Duty  water,  each  project,  historical  review.  64-600 
Duty  of  water,  public  notice  data,  each 

project 68-487 

Duty  of  water  on  soils  discussed 17 

£. 

Eagle  Lake,  Cal.,  inflow  and  evaporation 609 

Earth  excavation,  unit  bids,  all  projects . . .  628-631 

yardage,  each  project 674 

East  bottom  divifion.  North  Dakota,  area. . .     660 

East  Branch  Canal,  Oreg.,  history 374,666 

East  Canal,  Uncompahgre 119-120,123 

headworks  dam,  data 663 

tabledata 654 

lands,  area 668 

East  Canal  dams,  description 119 

East  Coal  Creek,  lateral  buUt 131 
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East  Main  Canal,  Yuma,  data 654 

East  Park  Dam,  dates  and  data 84,85 

height  and  data 661 

history  of  construction 86 

East  Park  Reservoir,  data 650 

East  Park  Reservoir  canal,  dates  and  data..  84,654 

history  of  construction 86 

dam,  data 653 

East  River  drain  surveys,  Rio  Grande 333 

East  Side  Canal,  Rio  Grande,  date  built 334 

history  of  construction 326,333 

table  date 655 

East  Walker  River  Valley  lands,  mention ...      825 

Eastern  Canal,  Axis.,  date  buUt 49,67,58,59 

Eckerly  Canal  and  lateral,  Uncompahgre, 

mention • 118 

Eohe  diversion  dam,  Oreg.,  history 356-357 

tabledata 653 

Echo  Mills,  power  contract 356 

Economic  conditions  discussed 19-20 

Economies  of  Government  work,  each  pro- 
ject  .* 77-5QO 

Economy  in  location,  Denver  office 36 

Eddy  County,  N.  Mex..  mention 301 

Editor  Reclamation  Record,  name 772 

Electric  machinery,  number,  equipment 677 

Electric  power  used  in  construction 23 

Electrical  and  mechanical  engineenng,  all 

projects 20^31 

Electrical  department  moved  to  Denver 31 

Electrically  heated  schools,  reference  to  article 

on 780 

Electndty,  sale  of,  Minidoka leo 

Elephant  Butte  Dam,  data 652 

authorlBed  data 323 

history  of  construction 328-331 

board  reports 335 

contracts 630 

Elephant  Butte  power  plants 828,331 

Elephant  Butte  dike,  data 652 

Elephant  Butte  Railroad,  history  of  con- 
struction  328,335 

Elephant  Butte  Reservoir,  area  and  date. .  650, 6S2 

artldesabout 781-782 

proposed  power 28 

Elephant  Butte,  office  of.  service 323,773 

Elephant  Butte  power  plant,  data 24, 27, 30 

Elephant  Butte  Water  Users'  Association 

dates 601 

Elevation,  Irrigable  area,  each  project 48^564 

Elk  Creek,  reservoir  site  near 85 

Ellensburg,  Wash.,  population 444 

Elmore  County,  Idaho 120 

El  Paso,  flow  of  Rio  Grande  at 520 

El  Paso,  officeof  service 323,773,773 

El  Paso,  Tex.  jpopulatlon 323,337 

run-off  of  Rio  Grande  at 323 

El  Paso  Valley,  Irrigation  In,  mention 324 

area  of 660 

EI  Paso  surveys,  dates  of 327 

El  Paso  County,  Tex 323 

El  Paso  A  Rook  Island  R.  R.,  litigation 594 

El  Paso  Valley  Water  Users'  Associatl^, 

dates 601 

Utlgatton 504 

Emigrant  Creek,  Ores.,  reservoir  site  near...     829 

Eminent  domain,  rigti  of  United  States 585 

Employees,  number,  entire  service 46, 679, 774 

En^neerlng  articles  about  service 776-783 

Engineering  data  for  all  proJecU,  tables. . . .  660-661 

Engineeringwork,  order  relative  to 771 

Englneeis/Board of.    (See Board.) 

Engineers,  location  of.  in  Denver 36 

Engineers  of  service,  list  of 772-774 

Engines,  number  on  projects 677 

Engle  Dam,  apprcpriatlon,  finances 770 

Engle,  N.  Mex.,  population 323,324 

Engle  Road,  history  of  construction 330,335 

En&rgement,  Sunnyside  Canal  problems  —     450 

Entered  pubUc  lands,  each  project 668-661 

Entries  (tee  Homestead  entries),  validation 

of,  legislation 682 

Entry  In  school  section,  declsloa 699 

Equipment,  transfer  of 36 

sununary  of.  all  projects 675-680 

Estimated  cost  future  work,  all  projects 44-45 

eachproject 6(^-607 

Eureka  Canal,  date  acquired 57,59 
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Europtan  war  and  cotton  prices 14 

European  war  and  roller  crests  of  dams 101 

Evaporation  problem.  Honey  Lake  project . .     500 
Evaporation  reft,  JAke  Lawtonka,  mention.     351 

reference  to  article  on  Salt  River 778 

Evaro,  Mont.,  population 555 

Excavation,  Arrowrock,  lon^  bistofy 141 

unit  bids,  all  projects 628-437 

yardace,  eaoh  project 674 

Excavators,  equipment,  each  project 677 

Executive  and  engineenng  work,  order  rela- 
tive to 771 

Expenditures,  all  projects 37,38,41 

Experiments  tile  line,  Uncompabgre 123 

Express  and  freigbt  charges,  table 37 

Extensioo  act,  reclamation,  text 574^79 

aooeptance  of  legislation 583 


Fabens,  Tex.,  i>opnlation 323 

surveys  near 383 

Fairview,  Mont.,  population 344 

Fall  River  Valley,  Cal.,  lands,  mention 513 

proposed  power 28 

Fallon/Nev.,  population  and  mentioa. 281,773 

Fargo  Basin,  anunage  in 134,145 

Fai^  wasteway,  Bmse.  built,  mention 138 

Farmers  Cooperative  Ditch  Co.,  Idaho,  liti- 

gaUon.fr. 601 

Farmers' Oravity  Oanal  purchased 60 

Fanning,  letter  discussed 18 

Farmington,  N.  Mex.,  surveys,  mention 517 

Farms,  each  project,  1915,  table 16 

number,  each  project,  table 64-500 

number  irrigated,  all  projects 5 

number  irrigated,  1916 8 

sunning  table,  1915 16,662-663 

Farm  unit,  limit  of  area,  each  project 68-487 

Fanell,  F.  D.,  work  of.  and  Uve  stock 18 

Feature  cost,  all  projects 42 

each  project 66-506 

Feed  Canal,  UmaUIla,  history 356,359 

dam,  table  data 653 

table  of  data 655 

tunnel  data 657 

Feeders,  Sunnyside  project,  mentioned 468 

Fence  rebuilding,  unit  bids 637 

Femley,  Nev.,  population 281 

Finances,  all  projects 37-46,754-770 

each  project 60-606,696-753 

Finley  Creek  Diversion  Dam,  data 654 

Finney  County,' Eans.,  mention 189 

Finney  County  Water  Users'  Association, 

dates 600 

Fire  blight,  Okanogan  project,  mention 441 

Fire.  Jackson  Lake  Dam,  sawmill 185 

First  form  withdrawal,  mining,  decision 589 

Fiscal  division,  order  relative  to 771-772 

Fish  Lake,  Oreg.,  storage  capacity 633 

Fisher  Canal,  Blackfeet,  data 656 

Flaming  Gorge  Reservoir  site,  Utah 515, 516 

Flanagan  Kfaiing  Co.,  contract,  mention. . .  454-456 
Flashboards,  steel,  Gunnison  Tunnel..  113-114,121 

Flathead  County,  Mont.,  mention 555 

Flathead  Lake,  area  and  capacity 651 

Flathead  County,  Mont.,  litigation 503 

Flathead  project,  Mont 548,556-563 

allotments 556,663 

appropriations 550 

area  and  project  units 566,661 

areas  irrigated  and  cropped 661 

canals,  capacity  and  mileage 656 

construction  durinff  year 560 

contracts,  principal  current 618 

crop  statistics,  1915 662 

dams,  height,  length,  and  volume 652, 654 

drainage  work  and  drains 21 

employees,  number  and  injuries . . .  679, 773-775 

forms,  areas,  crops,  data 662 

finances,  tables  and  data 562,751,767 

history  of  project 657-^560 

Utigatlon 503 

purchase  of  rights  and  property 611 

reservoir  data 650-651 

summary  of  construction  results 663-669 

tunnels,  data  on 658 

water  diversion  and  d  istribution 561 

water  power,  undeveloped 28 
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Flathead  River,  annual  nm-ofr  at 556 

Flaxseed,  crop  statistics 15,681-609 

Flood  oontroL  Rio  Grande,  board  report 335 

Floods.  Carlsbad  project 7 

Gila  River,  1916 78-79,778-779 

Salt  River  project 87,778 

southwest,  discussed 17 

Sunnyside  Canal 466-467 

Yuma  project,  history  of 74,778 

Flumes  built,  each  project 9,672 

Flumes,  erection  of  timber,  for  steel 637 

metal,  erection,  unit  bids 637 

Forage  crops,  crop  statistics 15,681-693 

Forest  pipe  Ime,  Boise,  built,  mention 133 

Forks  Keservoir,  site,  Colorado,  mention 508 

Fort   Belknap   Indian   Reservation,   lands 

Durchased 611 

Fort  Crawford,  run-off  at 110 

Fort  Laramie,  Wyo.,  popuktUon 255,774 

Fort  Laramie  Canal,  data 655 

tunnels,  data 657 

construction 7,271-272 

articles  on,  references 781 

contracts 620 

Fort  Laramie  unit,  area 659 

Fort  Mojave,  Colo.,  lands  at,  mention 515  ^ 

Fort  Peck  project,  Mont 548-564^569 

allotmento 565,569 

appropriations 550 

area  and  project  units 565,661 

areas  irrigated  and  cropped 568 

canals,  capacity  and  mileage 656 

construction  during  year 666 

crop  statistics,  1915. 668 

dams,  height,  length,  and  volume 652,654 

drainage  work  and  drains 666 

employees,  number  and  bijuries . . .  679, 773-775 

farms,  areas,  crops,  data 568 

finances,  tables  and  data 669,762,767 

history  of  project 566 

litigation  (none) 593 

reservoir  data 651 

summary  of  construction  results 663-669 

tunnels,  data  on 657 

water  diversion  and  distribution 567 

Fort  Rook,  Oreg.,  lands  near,  mention 535,536 

Fort8eIden,N.  Mex.,  population 323 

Fort  Shaw,  Mont^  population 225 

annual  run-off  of  dun  River  at. 225 

Fort  Shaw  Canal,  construction  and  data. . .  228, 654 

Fort  Shaw,  office  of  service 225,773 

Fort  Shaw  unit  area 659 

seepage  and  drainage 237 

de8crQ>tion 238 

data 240 

Fort  Shaw  Water  Users'  Association,  men- 
tion      601 

Four  Horns  Canal,  table,  data 656 

Four   Horns    Lake,    Dam    and   Reservoir 

data 660,652 

Four  Horns  Lake  Reservoir,  outiet  works —     551 

Four  Mile  Lake,  reservoir  site,  capacity 634 

Franklin  Canal  board  report,  mention 315 

purchased,  date 324 

history  of  construction 327,333 

water  users' work  on 334 

table  data 655 

Uncompahgre,  built 117 

Franklin  County  eitixens.  Wash.,  mention. . .     642 

Frannie,  Wyo.,  population 487 

Frannie  division,  contracts 622 

Frannie  unit,  work  on 7,406 

Frazer,  Mont.,  population 564 

Freight  shipped  during  year 36 

Fresno,  scrapers,  number  on  projects 678 

Frohman    waterway,    Boise,    built,    men- 
tion  133,144 

Fruit  Growers'  Agency  work,  Okanogan —     440 

Fruita,  Colo,,  population 95 

Fruitdale,  S.  Dak.,  population 386 

Fruits  and  nuts,  crop  statistics 15,682-695 

Fruto,  Cal.,  run-off  at 84 

Function  of  Government,  court  decision 687 

Funds  received  from  irrigation  company, 

decisions 898 

Future  construction  and  rights  of  way,  de- 
cision       688 

Future  work,  all  projects,  estimated  cost....  44-46 
each  project,  estimated  cost 66-507 
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Gadsden,  Yuma  project,  mentloQ 76,80 

Gauging  staticns,  Strawberry  Valley  project.     412 

Galpln  Bottom  pumping  unit,  area 661 

Garden  City,  Eans.,  population 189 

Garden  City  project,  Kaos 18&-193 

allotments 190, 1«3, 766, 760 

appropriations 580 

area  and  project  units 190,650 

canals,  capacity  and  mileage 654 

employees,  number  and  iiuttriea...  679,774-775 

finances,  tables,  and  data. 192,707,762 

history  of  project 190-lfc 

litigation 692 

power  and  pumping  plants 190-192 

summary  or  construction  results 662-668 

water  users' association 600 

Garden  City  Water  Users'  Association,  dates.     600 

Garfield  Canyon,  Utah,  slides  at 406 

Garland,  Wyo.,  population 487 

Garland  Canal,  nistory  of  construction —  495,496 

table  data 666 

Garnet  Canal,  Unoompahgre 111,120,123 

Garnet  Mesa  siphoB,  histtry 120 

Garnet  Canal,  dam,  data 653 

Garnet  Canal,  table  data,  capacity,  etc 654 

lands  area 658 

Gasoline  enghies,  number  on  projects 677 

Gate-lifdng  devioes,  unit  bids 638 

Gate  structures,  bulletin  on,  reference 782 

Gates,  cast-iron,  and  steel,  unit  bids 638 

Gates,  Roosevelt  Dam,  history •<.       52 

General  expense,  statement  ef. 46,767 

General  Land  Office.    {8u  Land  Office.) 

Generators,  electric,  number  on  projects 677 

Gering  irrigation  district,  contract 33 

Gibbons  drain.  Boise,  contract 617 

Gila  County,  Ariz.,  mentlen 48 

Gila  River,  crossing  proposed 72 

protection  work 73 

flood,  1916 78-79 

work  by  service 665-675 

Gila  River  reservation,  substation  built 54 

Gila  Valley  unit,  canab,  history 71 

area  lands 658 

Gilbert,  Ariz.,  population 48 

Gillette  lateral.  Belle  Fourche  project,  men- 
tion.....      892 

Gilman,  Mont.,  population 225 

Gilpin  Spillway  Tunnel,  daU 657 

Glacier  rark.  Mont.,  population 548 

Glasgow  divuion,  construction  of 218 

Glasgow,  Mont,  .population 210, 773 

Glen,  camp  for  Benton  unit  constructed  at. . .     464 

Glenn  Countv,Cal.,  mention 84 

Glendale,  Aru.,  population 48 

Glendale  substation  built 54-^ 

Globe,  Ariz.,  road  to,  built 51 

Goats,Qlearizigbanksofcanals,  Salt  River...  62,778 

Golden  Gate  wasteways  built,  mention 133 

Goose  Lake,  Cal.,  source  of  supply 513 

Goose  Lake  Valley,  railroad  in 536 

Gordon  Dike,  Orland,  mention 86 

Goshen  County,  Wyo.,  mention 255 

Goshen  Land  Co.,  sale  of  water  to 270 

Government  forces,  number 679, 774 

Government  railroad.    (See  Yuma  Valley 

Railroad.) 
Government  construction  versus  private  con- 
struction   —       96 

Governmental  function.  United  States  Recla- 
mation Service,  decision 587 

Grain,  crop  statistics,  each  project 15, 681-^$03 

Graders,  equipment  on  projects 677 

Grand  Caiul,  date  purchased 49^7 

flood 63 

Grand  Junction,  Colo.,  population 95,774 

Grand  Lake  Reservoir  site,  Colo. ,  mention ...     616 

Grand  River  Dam,  data 96,97,653 

description  and  history 99-101,105 

contacts 627 

references  to  articles  about 779 

power  plant 29 

Grand  River,  reservoir  site  at  junction  of 

Green  Kiver 515 

run-off  of 95 

water  rights,  litigation 890-591 

Grand  Valley  drainage  district  taivestigation.      107 
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Grand  Valley  project,  Colo 6,95-100 

allotments 96,109,755,750 

appropriations 580 

area  and  project  units 96,658 

areas  Irrigated  and  cropped 13 

canals,  capacity,  and  mileage 654,664 

construction  durinf  year 6,105-106 

contracts,  principal  current 617 

dams,  heignt.  length,  and  volume 6S3 

drainage  work  and  drains. 21,106 

electrical  and  mechanical  work 28 

employees,  number  and  injuries...  679,774-775 

enipneering  artfcles  about  service 779 

finances,  tables  and  data 106,700,762 

history  of  project 96-105 

litigation 600-^1 

purchase  of  rights  and  property 003 

summary  of  construction  results 662-668 

tunnels,  data  on 657 

wat>er  power,  developed  and  undevel- 
oped        28 

water  users' association 600 

Grand  Valley  Water  Users'Assodation,  dates.     600 

Grandview,  Wash.,  population 444 

drainage  near,  mention 465 

Grandview  pumping  plant  plans 31 

Grandview.  unit,  purchase 7 

Granger,  wash^  population 444 

Granger  Land  Co.,  litigation 606 

Granses^ork  of  Uncompahgre 126 

GraniteReef  Dam,  board  report 00 

daU 48,40,653 

history 55-66 

Grapevine  Tunnel,  Ariz.,  data 656-657 

Grasshoppers,  damage  from 127,361,436 

Gravel  foundations,  unit  beds 638 

Gravel,  screened,  unit  beds 640 

Gravel ,  rlprapping,  Sunnyslde  Canal 463 

Gravity  lands,  each  project 6NMi61 

Gray  Tunnel,  Ariz.,  data 656 

Grazing  lands,  Utah,  lease  of 41iM20 

Great  Basin,  Honey  Lake  project  in 609 

prq^ectsin 407,529,534,635.536 

Great  Falls  Power  Co.  electric  contract....  229,619 

Great  Falls  unit,  area  lands 680 

Green  0.  Willbite,  case,  decision 586,589 

Green  River  City,  Wvo. .  reservoirs  above. . .       544 

Green  River,  reservoir  sites,  mention 515, 544 

run-off.  Bridgeport 544 

Wyo.,  bvestlgations 83 

Green  Timber  Gulch,  structures 229 

Greenfields  distribution  system  contracts 619 

Greenfields-division  data  and    lateral  sys- 
tem  237,689 

Greenfields  Lake  unit,  supply  of  water  to..  229,659 

Greenfields,  main  lateral ^ 229 

distribution  system 233 

Greenwood,  Cal.,  mention 84 

GrqKvy  lateral.  Belle  Fourche,  mention 382 

Griffith  Canal,  nistory  of  oonstructlon 877-378 

table  data 655 

Grouting,  Elephant  Butte  Dam^ 830-331 

system,  Yuma  project 72 

machine,  equipment 680 

Growth  of  service,  Uble,  1909-1915 5 

Guernsey,  Wyo.,  population 255 

Gunnison  River,  run-off 110 

Gunnison  River  Dam,  history 113-114, 121 

date 053 

Gunnison  Tunnel,  dates  and  data 110, 1 11, 657 

history 112-113 

references  to  articles 779 

shafts  sealed 121 

Gunnison  Tunnel   Investment  Co.,  water 

rights,  prfce  of 604 

Gunnison  water  furnished  canals.  • 134 


Hailey ,  Idaho,  land  office,  mention 168 

Hambright  Creek,  canal  near 86 

Hams  Fork,  reservoir  sites  on 545 

Happy  Canyon  Creek,  work  at.... 115 

flume 116 

Harlem,  Mont.,  population 210 

I  Harney  Lake,  Oreg.,  mention 534 

I  Harney  project,  Greg.,  history  of 639 
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HatCreek,Cal.,  lands  near,  mention 613 

proposed  poiKer 38 

Hatch,  N.  Mez.,  population 823 

Havre,  ICont.,  population 210 

nin-ofl  of  Milk  River  ai 210 

Hay,  crop  stotlstica 16,(»l-«0 

Hazen,  Nev  ,  population 281 

Head ,  power  plants ,  table 24 

Head,  pumping  plants,  table 25 

Heber  Horse  andCattle  Growers'  Association, 

leaselandsto 420 

Heber- Vernal  Road,  history  of  construction. .     404 

Helena,  Mont .,  office  of  service 773 

Henkel  v.  United  States  case,  decision.  584-^686, 503 

Henry,  Nebr.,  population 255 

Henrys  Fork,  wyo.,  reservoir  sites 645 

Hermiston,  Oreg..  population 364,773 

Hermiston  drain  built 360 

Hess  type  flumes,  Uncompahgre 116 

Heybnm,  Idaho,  population 164 

Highland,  Idaho,  run-olT  at 129 

Highland  Valley  Power  Co. ,  litigation 691 

High  Line  Canal  system,  Uncompahgre 114 

High  Line  Canal,  Shoshone,  tunnels,  data. . .      658 

Utah,  history  of  construction 410-411,621 

table  date 655-657 

High  Line,  immping,  Huntley,  oata 654-656 

Highline  system,  date  built 49,59 

High  Line  unit,  data  and  area 400,411,660 

contract  in  full 413-418 

pubUc  notice 423-425 

High  Mesa  Canal,  Uncompahgre.  built 117 

High  Mesa,  connectlfig ditchbuilt 121 

High-pressure  gates,  histoy  of  construction . .     259 

Higley.  Ariz.,  railroad  station. 48 

Hill,N.  Max..  population 323 

Hill  County,  Mont. ,  mention 210 

Hill  meter,  cost  on  Orland  prdect,  mention  .       93 
Hillcrest  Irrigation  District  v.  Brose,  case,  de- 
cision       589 

Hillcrest  pumping  plant,  construction  and 

data 25,462,464 

Hinchliff  Reservoir,  storage  data 542 

Hinsdale,  Mont.,  copulation 210 

annual  run-off  of  Milk  River  at 210 

Historical  review,  table,  each  project 64-5P0 

Histoiy  of  construction,  each  project 51-489 

Homeless,  homes  for,  dsKussed 10 

Homerun  Canal,  supplied  with  water 124 

Homestead  entries,  noncontiguoos,  decision .     508 

Hondo  project,  N.Mex 31*^22 

allotments 322,757,750 

appropriations 581 

area  and  prefect  units 319,659 

areas  irrigated  and  cropped 14,681-495 

canals,  capacity  and  mileage 655 

construction  during  year 320 

crop  sUtistics,  1915 322,681-605 

dams,  height,  length,  and  volume 652, 653 

employees,  number  and  Injuries . . .  679, 773-775 

en^eering  articles  about  service 781 

farms,  areas,  crops,  data 16, 322 

finances,  tables  and  data 322, 723, 762-769 

history  of  project 319-320 

litigation 594 

reservoir  data 650 

sununary  of  construction  results 662-668 

water  diversion  and  distribution 321 

water  users'  association 601 

Hondo  Reservoir,  area  and  data 660,652 

history  of  construction 319 

'  Hondo  River,  annual  run-off  of 318,320 

diversion  dam,  data 319,653 

Hondo.  Rio,  Reservoir,  Water  Users'  Asso- 
ciation, dates 601 

Honey  Lake  project  .history • 506-509 

Honey  Lake  VaUey  Land  &  Water  Co.,  men- 
tion       509 

Honey  Lake  evaporation  and  inflow 609 

Hops,  crop  statistics 15, 683-695 

Horse  Creek  flume.  Belle  Fourche 380, 390 

Horse  Creek,  I'tah,  diversion  of 403 

Horse  Creek  Crossing,  data 6''3 

Hor^y  Creek,  straighten  channel 115 

flume,  mention 116 

Horsefly  district,  expenditures 383 

Horsefly  unit,  area  of 660 


Page. 

Horses,  number  on  projects 677 

Horsesnoe  Canyon,  diamond  drill  work 616 

Horte  Dam  and  Reservoir,  data. 651,653 

Hospital  profits,  all  projects 40 

Hospitals  located  on  projects 47 

Hot  Springs,  Mont . .  population 555 

Howells  Ferry,  Idano,  run-off  at 154 

Hubbard  Dam  and  Reservoir,  data. 651-652 

Hubbard  Lake  wasteway  built,  mention 133 

Huntley,  Mont.,  population 194, 773 

Huntley  project,  example  of  success 11 

Huntley  prdect,  Montana 6, 194-209 

allotments 196,209,755,789 

appropriations 580 

area  and  project  units 195,660 

areas  irrigated  and  cropped 13,681-<)95 

canals,  capacity  and  mileage 654 

construction  during  year 6,200 

crop  statistics,  1915 203,681-095 

draJnage  work  and  drains 21,200 

electrical  and  mechanical  work 30 

employees,  number  and  injuries . . .  679, 773-775 

farms,  areas,  crops,  data 16,208 

finances,  tables  and  data 209, 706, 762 

history  of  project 196-200 

litigation  (none) 693 

power  and  pumping  plants 25 

sununary  cff  construction  results 662-668 

tunnels,  data  on 657 

water  diversion  and  distribution 201 

water  power,  doTeloped  and  undeveloped  25, 28 

water  users'  association 601 

Huntley  Water  Users'  Association,  no  date . .     601 
Hyatt   Prairie   Reservoir  site,    Oreg.,   ca- 
pacity  533,534 

Hydraulic-nil  construction,   Jackson   Lake 

Dam 186-187 

Hydraulic  fill,  dam,  Conoonully 430-431 

Colorado  River,  article  on 778-770 

Hydraulic  rams,  number,  each  project 677 

Hydroelectric.    (See  Power.) 

L 

Idaho,  accretions  to  reclamation  fund 754 

aliotments 754,755 

appropriation 580 

Boise  project  («e0  Index) 129-153 

condemnation  cases,  litigation 691-602 

Jackson  Lake  enlargement 184-188 

litigaUon 591-502 

Minidoka  project  (tee  Index) 154-183 

net  investment 754,755,764 

principal  current  contracts 617-618 

purchase  rights  and  property 608-410 

secondary  projects 523-624 

Idaho-Iowa  Lateral  and  Reservoir  Canal  ao- 

3 aired 120 
owa  system  followed 132 

Idaho- Wyonung  (gee  Jackson  Lake  enlarge- 
ment) litigation 697 

Immigration  work,  Rio  Grande  project 337 

Imperial  County,  Cal.,  mention 68 

Imperial  Valley  project,  mention 510, 514. 520 

references  to  articles  on 778-770 

Improvement  in  conditions 19-20 

Income  from  power  sales 24 

Incorporation  of  water  users'  association . .  600-602 
Increase  of  areas  and  crops,  table,  1909-1915. .        5 

Indian  allotment,  decision  on 584-685 

Indian  Creek,  Boise,  utflized 132 

Indian  Creek  Canal,  history  of  construction . .     410 

table  data. 655 

Indian  Creek  Dike,  history  of  construction.  410, 652 

table  of  data 653 

Indian  Creek  flume  and  canal 389-390 

Indian  Creek  lateral,  history  of 392 

Indian  Creek.  Utah,  run-ofr. 400 

Indian  Heading,  Yuma,  mention 71 

Indian  irrigation  projects 547-^8, 767 

Indian  labor,  employment  of 566 

Indian  land,  all  projects,  table 658-661 

Indian  lands.  Yuma  project 79 

Indian  school  lands,  Lawton  project 352 

Indian  Service  work,  net  receipts 39 

Indurated  material,  unit  bids 631-633 

yardage^  each  project 674 
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Injuries  to  emplovees  in  senrioe 4^-47, 775 

Inlet  Canal,  Belle  Fourche,  history  of  con- 
struction   387-388 

table  data 665 

Inoculation  for  typhoid 47 

Inspection  galleries.  Arrowrock  Dam 135 

Inspection  of  material,  discussed 81 

Inspiration  Consolidated  Copper  Co.,  con- 
tract  55,61 

Intake,  Mont.,  population 244 

Intake  Dam,  data  in  regard  to 49, 60 

Interest  rate  discussed 16 

International  Boundary  Commission,  work, 

mention 520^21 

International    character    Colorado    River, 

mention 543 

International  Dam,  board  report 335 

International  questions  involved 33 

Interstate  Canal,  history  of  construction . . .  262, 268 

table  of  data 655 

Interstate  unit,  table  areas 659 

Interstate  projects  and  areas,  each  State  —  658-660 

Inventories,  aJl  projects,  finances 40 

Investment,  by  States  and  prefects,  tables . . .    754- 

757,764,766 

Iron  Canyon  project,  historv 510^11, 545 

Iron  Canyon  Reservoir,  table  capacity 510 

Iron  Canyon  Project  Association,  mention. . .     510 

Iron  Canyon  project  and  Pit  River 512 

Iron  Canyon  proposed  power 28 

Ironstone  Canal,  History  of 119 

wasteways 121 

controlling  works 122-123,653 

tabledata 654 

lands,  area 658 

water  riipits  purchased 605-607 

Irrigation  by  service  begun,  each  project  —  49-488 

Irrigation  districts,  all  projects,  list . «. 600-602 

IiTigatlon  districts  discussed,  table 11, 34 

Irrigation  District,  United  States,  contract, 

decision 589 

Irrigation  plan,  each  project 49-488 

Irrigation  season,  length,  each  project 48-487 

Island  Park  Reservofr  site,  Colo.,  mention. . .     515 
Ives  heading  pumps  purchased 60 

J. 

Jackson  Lake  Dam,  date  finished 155,657 

Jackson  Lake  enlargement,  Idaho-Wyom- 
ing  6,184-188 

allotments 184,188 

appropriations 580 

board  reports 187 

construction  during  year ....  it 6, 186-187 

dams,  height,  length,  and  volume 651 

employees,  number  and  injuries . . .  679, 773-775 

finances,  tables  and  data 187, 706, 767 

history  of  project 184-186 

litigation 697 

payments 41 

purchase  of  rights  and  property 187, 597 

reservoir  data 650 

summary  of  construction  results 662-668 

Warren  Act  contracts 33 

Jackson  Lake  Reservoir,  area  and  data. 650 

location 154 

Jensen.  Utah,  silt  in  river  at 518 

Jerry  Creek  siphon ,  Grand  Valley 103 

Jess  Valley.  Cal.,  lands  in,  mention 513 

reservoir,  table  capacity 514 

Jocko  division,  areas  of 661 

construction  work 557 

dam,  table  data 654 

Jocko  River  crossing,  contract 618 

John  Day  project,  Oreg.,  history 52^-530, 782 

Johnson  lateral.  Belle  Tourche,  brief  discus- 
sion       392 

Johnson  grass,  kept  down  by  sheep 17 

Joint  Head  Canal,  date  purchased 49,57 

description 68,59 

Joint  Head  Dam,  data 49,653 

history 56 

Jones's  ranch,  run-off  of  Salmon  Creek  at  —     427 

Jordan  Creek,  Oreg.,  proposed  dam 532 

Journal  of  Electricity,  Power,  and  Qas,  men- 
tion       541 

Junction  Reservoir  site,   Utah,   work  and 

table  capacity 515 


P««e. 

Juniper  Reservoir  site,  work  and  table  ca- 
pacity  516-^17 

Justice  department,  workwith 33 

K. 

Kachess  Dam,  history  of  oonstmction..  450-452,455 

height  and  data 653 

Kachess  Reservoir,  area  and  data 650 

Kachess  River,  Wash.,  mention 450 

Kansas,  accretions  to  reclamation  fund 754 

allotments 754,755 

appropriation 580 

Garden  aty  project  {aee  Index) 180-193 

litigation 502 

net  in  vest  ment 764 ,  755 

Kearny  County,  Kans.,  mentioned ISO 

Keechelus  Dam,  history  of  construction . .      7, 452- 

454,455-456 

board  repwts 456-457 

height  and  data 652 

Keechelus  Reservoir,  area  and  data 650 

articles  on 782 

Keno  Canal,  Klamath,  date  and  data. .  372, 374, 383 

tabledata 655 

lease  proposed 30 

Kloklnghorse  Dam  and  Reservoir,  data 651, 653 

Klcklnghorse  diversion  dam  data. 654 

Kicklnghorse  feeder  canal 656 

Kilowatt-hour  output  and  cost 24 

King  Hill  project,  Idaho 523,545 

King  lateral,  unoompahgre,  built 117 

operation  of 121 

Kintyre,  Mont.,  population 564 

,  Kittitas  County,  wash.,  mention 444, 452 

Kittitas  district,  contract,  mention 445 

Kittitas  Lumber  Co.,  contract 456 

Kittitas  secondary  project,  costs 516 

Klamath  County,  Oreg.,  mention 371 

Klamath  Drainage  Basin,  mention 535 

Klamath  Falls,  office  of  service 371, 773 

Klamath  Lake  Navigation  Co. ,  liti^tion ....      5d5 

Klamath  project,  Oreg.-€al 7,371-384 

allotments 373,384,756 

appropriations 581 

area  and  project  units 372,660 

areas  irrigated  and  cropped 14,681,605 

canals,  capacity  and  mileage 655 

construction  during  year 6,378 

crop  statistics,  1915 381,681-696 

dams,  height,  length,  and  volume 652, 653 

drainage  work  and  drains 21,378 

electrical  and  mechanical  work 30-31 

employees,  number  and  injuries . . .  679, 773-775 

farms,  areas,  crops,  data 16,381 

finances,  tables,  and  data 384, 731, 763-769 

history  of  project 373-378 

litigation 505 

purchase  of  rights  and  proprety 614-615 

reservoir  data 650 

summary  of  construction  results 663-660 

tunnels,  data  on 657 

water  diversion  and  distribution 380 

water  power,  developed  and  undeveloped.       28 

water  users' association 602 

Klamath  Water  Users'  A  asoclation,  dates 602 

Kremmllng  Reservoir,  mention 515 

Kuhn  Irrigation  &  Canal  Co.,  contract,  men- 
tion  33,184 

Kuna,  Idaho,  population 139 

Kyrene  pumping  plant,  Arizona,  data 40, 59 

L. 

"L"line,Truckee-Carson  Canal,  data 655 

La  Barge  Creek,  Wyo.,  reservoirs  on 544 

La  Flemme  lateral,  Belle  Fourche,  mention.  392 
La  Plata  project,  New  Mexico,  mention. ..  526,545 
La  Plata  River,  Colo.,  surveys,  mention. . .  517, 518 
La  Ruex  Reservoir  site,  Colorado,  mention . .      SOS 

La  Tuna,  Tex.,  population 323 

Laborers  employed  by  U.  8.  Reclamation 

Service 670,774 

Laguna  Dam.  dates  and  data 60,653 

history  of. 70-71 

revetment  near 74 

proposedpower 28 

Laguna  Dam  Lake,  area 653 
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Lahontan,  Nov.,  popalatlon 281 

Lahantan  Bench,  Nev.,  areas 659 

Lahontan  Dam,  article  about,  reference 781 

history  of  construfttion 288,668 

proposed  power 28 

Lahcmtan  Reservoir,  area  and  data 650,662 

Lahontan  Valley  unit,  areas,  table 659 

Lahontan-Fallon  transmission  line 289 

Lahontan  power  plant  changes 24,30 

Lake  Alice,  purchase  of  land  for 614 

liake  Alice  Reservoir,  area  and  data 660,651 

history  of  construction 264 

Lake  Basin  project,  Mont. ,  mention 524, 545 

Lake  Bonneville,  Oreg.,  mention 635 

Lake  Desmet  project,  references 543 

Lake  Kachess  («ee  Kachess) 460 

lAke  Lahontan,  Nev.,  mention 509, 635 

Lake Lawtonka, data ^....  351,660 

Lake  Mlnatare  Reservoir,  area  and  data..  650,651 

history  of  construction 264,265 

Lake  Shore  Irrigation  Co.,  contract  with, 

mention 420 

Lake  Shore  unit,  data 400,411,419,660 

LakeTahoe,litiintion 7,504 

Lake    Tahoe    i>am,    history    of    construc- 
tion  287,288,652 

Lake  Tahoe  Reservoir,  area  and  data. ......  660, 662 

history  of  construction 287 

Lake  Walcott,  area  and  data... 660 

damage  from 157,602,610 

proposed  power 28 

Lakeview,  Oreg.,  construction  of  railroad  to.     536 

Land-fixant  railroad  deductions 37 

Land  Office  methods  with  funds 37, 757 

Land  Office,  rent  ftom,  decision^ 598 

telephone  lines,  decision 609 

Land  prices,  Orland  project 86 

Land  values.  Sunnsyside,  discussion 10, 409 

Lcmds,  clasnflcatlon,  Okanogan 436-437 

gracing,  Utah,  lease  of 419-420 

opened,  each  project 48-487 

Surchases,  all  projects 603-616 
tate.  price  of ,  lilnidoka 166 

subdivision,  large  holdings 19 

Langell  Valley  work,  Klamath,  costs 383 

Large  estates,  out  up,  Rio  Grande 337 

Largent,  Mont.,  population 225 

Las  Cruoes,  N.  Mex.,  population 323 

dam  near,  mention 324 

office  maintained  at 337 

Las  Vegas  project,  N.  Mex.,  mention 526, 545 

Las  Falomas  Valley,  Irrigation  in,  mention . .     324 

Lassen  County,  Cal.,  mention 506 

meeting  of  residents 609 

cooperative  work,  costs 545 

Lateral  canals.  Grand  Valley 104,106 

Lateral  20,  etc..  Strawberry  VaUey,  data...  655-066 

Laveen,  Aris.,  popukitlon 48 

Laws,  reclamation,  discussion  of. K) 

Lawsuits,  number  during  the  year 33 

Lawton,  Okla.,  population 351, 773 

Lawton  project,  Oklahoma 7,351-353 

allotments 352,353,756,750 

appropriations 581 

area  and  project  units 352,660 

areas  Irrigated  and  cropped 14 

canals,  capacity  and  mileage 655 

construction  during  year 6,352 

dams,  height,  length,  and  volume 652, 653 

employees,  number  and  injuries . . .  679, 773-775 

finances,  tables  and  data 353, 728, 762 

reservoir  data 352,660 

summary  of  construction  results 663-666 

water  users' association 002 

Lawton  Water  Users'  Association,  dates 602 

Lawyers  in  service,  names 772-773 

LeasDurg  Dam,  history  of  construction 325-326 

Leasburg  unit  surveys,  date 323,327, 660 

Leasburg  Extension  Canal,  construction..  332,620 

Leasburg,  N.  Mex..  population 323 

I^easburg  Canal,  table  data 655 

Leasburg  Dam,  table  of  data 653 

Lee  Tunnel,  length  and  capacity 656 

Legal  division,  work  of 3»-33, 771, 772 

Legi^tion,  toxt  of  acts  of  Congress 35, 571-583 

Lehi,  Ariz.,  raihroad  station 48 

Lehman  reservoir  site,  mention 515 

Lemon  Home  Canal,  purchased. 86 


Page. 

Levees  and  dikes  buOt,  all  projects 8,666 

Levees,  Yuma,  history  of  construction 73-75 

Lewis  and  Clark  County.  Mont,  mention..     225 

LiabiUUes,  assets,  eto.,  all  projects 38-41 

statement,  all  projects 41 

Liability  of  landowners,  decision 586 

Library,  reference,  of  service,  reference  to  ar- 
ticle on... 777 

Lfly  Park  Reservoir  site,  surveys 519,620 

Light  plants,  electric,  number  of 677 

Lime  burning.  Salt  River  project 51 

Limestone  Reef  Dam  site,  telephone  line ....     234 

Lined  canals,  each  project 9,672 

Lingle,  Wyo.,  population 255 

Lining  canals,  articles  on,  references...  780,781,782 

Olcttnoff£i  project 483,435,438,782 

Orlandprojeet 87,779 

unit  bids 628 

Lining  Umatilla  canals,  history 358 

Link  River,  Oreg. .  run-off  of,  mention.  371, 374, 379 

Litie^on,  all  projects 34,590-^07 

Little  Bitter  Root  Lake  Dam,  data. ...  651, 652, 664 

Little  Colorado  River  project,  history 506, 545 

Little  Medicine  Bluff  Creek,  runoff  of 351 

Little  Missouriproject,  costs 546 

Little  Muddy  (>eek,  drainage  on 845 

Little  Porcupine  Canal,  data 656 

Little  Porcupine  Creek,  annual  mn-ofl  of ... .     504 
Little  Poromine  Dam  and  Reservoir,  area 

and  data 651,652,654 

Little  Porcupine   unit,   construction   and 

area 566,661 

Little  Stony  Creek,  data,  run-off 84,85,86 

Live  stock  on  projects,  discussed 18-19 

Lixard  wasteway ,  Boise,  built,  mention. ...  133, 144 

Location,  each  project 48-487 

Locomotives,  number  on  projects 677 

Log  conveyor,  Arrowrock  Dam 136,143 

Logan  Canal,  supplied  with  water,  mention .     124 

Logging  operations,  Yakima  project 452, 456 

Lohinifler,  Mont.,  population 664 

Loma.CoIo.,populaaon. 95 

Lonelmess  of  farm  life  removed 19 

Lonesome  Reservoir  site,  Mont. ,  mention ....     524 

Loney  v.  ScottjCase,  decision 589 

Los  Angeles,  office  of  service 772 
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proposed  power  at 28 

Mabton  Canal,  history  of  construction 461, 467 

table  data 656 
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or-  " .  ^'-H  River,  discussion 6, 65 

Or:  »h.,  population 427 

Or*ic^ns.  vrop  statistics 15,682-094 

Oi'in  dr;i[Qs  built,  each  project 664 

OjifTi  T  ^1 J  ^'ic  land,  each  project 658-661 

O,  ^k  M..  ill  projects  discussed 16-17 

O.  lI  M  .  i:  barges,  assessment,  decisions 583^584 

O,  .^  M    charges  deferred 38 

O.  ».  ^.,  charge,  each  project 68-487 

O .  &  M. ,  cost  durlnff  construction,  all  projects      40 

O.  &  M.,  finances,  all  projects 42-44 

O.  &  M.,  charges,  financial  table 763,769 

Operation  and  maintenance,  each  project. . .  61-500 

Orchard  Mesa  Canal,  work  at 105 

Orchard  Mesa  siiAion,  history 120 

Order  relating  to  all  projects 35 

Oregon-California  (see  Klamath  project). . .  371-384 

proportional  allotments 755, 756 

proportional  areas 060 

Oregon  City,  power  development  at,  mention    5S^ 

Oregon  cooperative  projects,  history ..  527-541,546 
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Oregon,  general  description 864-384 

accretions  to  reclamation  fund 754 

allotments 764,766 

appropriations 581 

Columbia  River,  power  project 63(^^1 

cooperative  worx 527-541 

Klamath  project  (Me  Index) 371-384 

litigation:. 595 

net  investment 754,766,764 

purchase  of  rights  and  property 614-615 

principal  current  contract 621 

secondary  projects 627-^541 

Umatilla  project  (m«  Index) 354-370 

Oregon,  Klamathproject,  lands  in 660 

Oregon  Land  &  water  Co.,  agreement,  men- 
tion  358,380,365 

Oregon  Legislature,  act,  cooperation,  mention     527 

OrKanizatlon  of  Reclamation  Service 771-774 

Oriand,  Cal.,  population 84,773 

Orland  project,  Cal 6,84-«4 

aUoGnents! 86,95,766,769 

appropriations 680 

area  and  project  units 86,658 

areas  irrigated  and  cropped 13,681-605 

canals,  capacity  and  nuleage 654-664 

oonstructfon  durlnff  year 6,87-88 

contracts,  principal  current 616 

erqpstatbUcs,  1915 90,681-605 

dams,  height,  lenrth,  and  volume 651, 653 

'    drainage  work  ana  drains 88 

employees,  number  and  ii^uries . . .  670, 773-775 

en^eerlng  articles  about  service 779 

terms,  areas,  crops,  data 16,89,90 

finances,  tables  and  data 93,609,762-760 

history  of  project 86-87 

Utlgatlon  (none) 590 

purchase  of  rights  and  prqperty 603 

reservoir  data 660 

summary  of  coDstruction  results 662-668 

water  diversion  and  distribution 80 

water  power,  developed  and  undeveloped      28 

water  users' association 600 

Orland    Unit    Water    Users'    Association, 

dates 600,616 

purchaseland 603 

mention 91 

Orr  Water  and  Ditch  Co.,  Utlgatlon 604 

Osbom,  Mont.,  population 194 

Oswego,  Mont.,  papulation 664 

Otls.N.  Mex., population 301, 614 

Outlook  pumping  plant  operated 7, 25, 31 

Outlook,  Wash.,  population 444,465 

Outlook   irrigation   district   and   pumping 

plant T..  462,468,464 

Overhaul,  unit  bids 640-641 

Overhead  charges,  reclamation  fund 46 

Overland  project,  N.  Mex.  surveys,  mention.     518 

Owens  Valley  project,  Cal.,  mention 512, 546 

Owl  Creek,  BeUe  Fouixdie,  dam  at,  mention. .    388, 

387,388,392 

Owyhee  TOoJect,  surveys,  etc 532,782 

Owyhee  River,  surveys  and  drilling 630 

P. 

Pablocanals,  contracts 618 

Pablo  Reservoir,  area  and  data 651,652 

Pablo  Tunnel,  table  of  data 658 

Pablo  feeder  canal,  data 654,656 

Pablo  unit,  areas  of. 661 

Pacific  Coast  Construction  Co.,  Utlgatlon 693 

Pacific  division  of  service 773, 774 

Page  <&  Brlnton  v.  United  States,  litisatlan. .     691 
Page  &  Mott  Lumber  Co.,  water  rlgnts  pur- 
chased      608 

Palisade  Comity  irrigation  district,  negotla* 

tlons ..r?.....       98 

Palisade,  Colo.,  population 95 

run-off  at 95 

Palomas  Valley,  area  unit 669 

surveys  in 327 

dam,  data 653 

canal,  data 665 

Paloose  project,  history 541-642 

Palouse  oo(n>eratlve  work 546 

Panama  sUdes,  A.  P.  Davis,  reference  to 776 

Paradox  Valleysurveys 519 

Park  County,  wyo.,  mention 487 

Park,  or  community  center,  decislim 607 


Page, 

Parker,  Wash.,  population 444 

Pasture,  area,  crop  statistics 16,681 

Pathfinder  Dam,  olstory  of  construction 255 

height  and  data 651 

proposed  power  at 28 

Pathfinder  D&e,  cost  of 268 

helfht  and  data 651 

histiory  of  oQDStruetica 250 

Pathfinder  Reservoir,  area  and  data 650,651 

repairs  to 267 

Pathfinder  Reservoir  pumping  costs 645 

Pathfinder  Tunnel,  construction  and  data.  258,657 
Paul,  Idaho,.popu]atlon 154 

flour  mill  a£  buUt 163,166 

Paving,  dry  and  grouted,  unit  bids 642-3 

placed,  each  project 674 

Payette-Boise    Water    Users'    Association, 

dates 600 

Payment  of  water-right  charges,  declslcns. ...     699 
Payments.    {See  Expenditures.) 

Payson,  Utah,  popu&tian 400 

•     power  delivered  to 411 

Peach  VaUey  lateral,  built,  mention 122 

contract 617 

Pebbles  for  sand-oement  mill,  article 781 

Peaches,  crop  statistics 15,682-095 

Pears,  crop  statistics. 15, 682-695 

Peoos  River,  annual  run-off  and  fiume 301, 300 

Pecos  River  investigations,  costs 540 

Pecos  Water  Users'  AssoclaticHi,  dates 001 

Penasco  Rock,  Leasburg  Dam  at 325 

Penitentiary  Tunnel,  Boise,  data 657 

Peoples  Creek,  Milk  River,  damage  to  crops 

from 611 

stored  waterin 220 

Peoria,  Arls.,  population 48 

Percha  Dam.  N.  Max.,  surveys 7,333 

table  of  data « 653 

Perma,  Mont.,  populatiim 555 

Personnel,  entire  service 46-47,773 

PhilUps  County,  Mont.,  mentlan 210 

Phcemx,  Ariz.,  population 48,773 

Phoenix  substation  built 54 

Photographer  of  service 772 

Physicians  employed  on  projects 47 

Plcacho  Branch  Canal,  date  built 324, 332, 620 

table  data 655 

Piedra  River,  surveys,  mention. 517 

Pile  drivers,  number  on  projects 678 

Pine  Grove  pumping  plant,  estimate 31 

Pine  Grove  unit  surveys 7,383,660 

Plney  Creek,  Wyo.,  reservoir  sites  on 644 

Pinto  sfphon.  mentlan 52 

Pinto  Tunnel,  length  and  capacity 656 

Pioneer  drainage  work,  data 130,145 

Pioneer  drainaee  work 133,134 

Pioneer  Irrigation  District  v.  Stone,  case,  de- 
cision......  589,591 

Pipe,  cast-iron,  unit  bids 643 

Pipe,  concrete,  laying  and  mannfttcturlng, 

unit  bids „  643-646 

Pipe  laid,  each  project 9,670 

Pip»-Une  distributlan.  Okanogan 436-436, 438 

Pipe,  vitrified,  unit  bids 64&^M6 

wood-stave,  unit  bids 646 

Pishkun  Canal,  diversion  of  water  into 229 

construction  and  data 234 

tunnels,  data 655-657 

Pishkun  Reservoir,  area  and  data 650-1 

water  supplied  to 229 

drop  at 229 

oontrolllng  works 229 

Pishkun  Reservoir  supply  canal,  contracts ...     619 

Pit  River  Basin,  history,  surveys 612-513 

Pit  River  moject  (see  Lower  Pit  Rivsr)  611-612,545 

Pit  River  Reservoh-,  Iron  Omyon 610 

Platte  County,  Wyo.,  mention 255 

Platte  River  project,  Nebr.,  mention 524 

Playground  or  community  center,  decision . .     607 
Pleasant  Valley  Lateral  Association,  sale  of 

storage  water  to 270 

Plows,  number  on  project 678 

Pneumatic  work,  Yuma  siphon 72-73 

Pocatello,  Idaho,  market  for  Mhiidoka 154 

Poe  Valley  laterals^  history  of  construction . .     377 

Pogue  drainage  ditch,  Okanogan 433 

Pomt  of  Rocks  Reservoir,  area  and  data 660-651 

storage  tn 220 


Digitized  by  VjOOQIC 


798 


GENERAL  INDEX. 


Page. 
Poison,  Mont.,  population 555 

drainage  work  in 21 

Poison  Dam  and  Reservoir,  area  and  data. .  651, 652 

Poison  unit,  areas  of 661 

Pompeys  Pillar,  Mont.,  population 194 

Poplar,  Mont.,  population 564,773 

Poplar  River,  annual  run-off  of 564 

Poplar  River  Canals,  tableof  data 656 

Poplar  River  Dam  and  Reservoir,  area  and 

data 651,652,654 

Poplar  Rtver  unit,  history,  construction  and 

area 666,661 

Population  on  projects,  1916 20 

Population  growth,  each  project 64-^1 

Porcupine.    (See  Big  and  Little  Porcupine.) 

Portland,  Ores.,  office  of  service 772 

Port  Neuf  project,  mention 524,545 

Possession,  United  States,  right  to  take,  de- 
cision   687-8 

Post  Creek  diversion  dam,  data 654 

Post  division  canal  contracts 618 

Post  unit,  areas  of 661 

Post  Reservoir  site,  Oreg.,  mention 531 

Potatoes,  white  and  sweet,  crop  statistics,  15, 682-694 

Potholes,  Cal.,  population,  and  dike  at 68, 73 

Potlach  Reservoir  site,  data 542 

Powell,  population,  and  office  of  service —  487, 773 
Power  canal.  Salt  River,  history  construction  49, 52 

table  of  data 654 

tunnels,  data 656-7 

Power  canal.  Strawberry  Vsdiey,  history 405-6 

data 655,657 

Power  canal  dam.  Bait  River 52,653 

Power  development,  all  projects 22-31,674 

article  by  A.  P.  Davis,  reference 778 

Power  development,  Columbia  River,  his- 
tory   539-541 

Power  development ,  secondary  projects 529 

Power,  Mont.,  population 225 

Power  ou^ut  sold  and  used,  table 24 

Power  plants  built,  each  project 672 

Power  plants  operated,  table 24 

Power  plants,  (irand  Valley,  proposed 96,99 

Salt  River,  operation 24,25,61 

Power  plant,  Strawberry  Valley,  history..  406-407 

Wiriiston,data.. .• 343,346 

Power  rates  by  contract 26-27 

Power,  sale  of,  contracts  for,  table 26-27 

undeveloped,  table  of 28 

Practice  in  deciding  legal  cases 596 

Pressure  pipes  laid,  each  project 670 

Price  of  water  {tee  O.  &  M.,  each  project). 

Prices  of  crops,  each  project 688-689 

Priest  Rapids  project,  references 28, 543-^546 

Private  canals  versus  Government  canals. . .     476 

Private  land,  all  projects,  table 668-661 

Private  lands,  authority  of  United  States  in, 

decisions 585-586 

residence  requirement,  decision 599 

Products,  principal  crop,  each  project 48-487 

Projects,  Indian,  discussion 647-569 

primary,  discussion 48-507 

secondary,  discussion 508-546 

Project  manaeer's  duties,  reference  to  article.     778 
Property  and  rights,  purchases,  each  proj- 

Prosser,  Wash.,  population V. 444 

Pressor  Canal,  history  of  construction 4-61 

Prosser  irrigation  system,  article  on 782 

Protection  Tor  river  front,  Yuma 73-75 

Frovo,  Utah,  population 400,774 

Provo-Weber  protect,  costs 546 

Prunes,  crop  statutics 15,682-605 

PubUc  land;  all  projects,  table 658-661 

Public  lands,  receipts  from 37, 38, 754, 757 

receipts  from  sale  of 754,757 

Public  notice,  all  projects 35 

PubUc  notices  and  orders  (te$  Text,  each 

project) 81-602 

Pnblic  notices,  dates,  each  project 68-487 

Paddling,  unit  bids,  all  projects 646 

Puget  Sound,  rates  for  lofs,  mention 456 

Pumping  costs,  all pn^ects 26,42 

Pumping  lands,  area,  each  protect 65^-661 

Pumping  plants,  Buford-Trenton,  history.  843-844 
Pumping  plaat,  draiaag*,  Yuma  project 75 


Pa«»^ 
Pumping  plants,  operation,  Yuma  project . .     794 

Ohanogan,  construction 434-435 

Salt  River,  hUtory 56-57 

Sunnyslde,  history 462-465 

-table  operation 25 

Pumping  plants  built,  each  project 672 

Pumps,  equipment  on  protects 678 

St.  Mary  storage,  unit  Did 647 

Pumping  stations,  Mlndolla,  history 1 59- 160 

Purchase  and  transportation  of  materials 36-37 

Purchases,  number  and  amount,  table 36 

Purchases  of  rights  and  property,  each  proj- 
ect  85,603-616 

.772 


Purchasing  agents,  service. . 
Pyramid  Lake  extension,  Nev.,  area. 


Quarry  work  at  Potholes,  Cal 74 

Quartemary  Lake  Lahontan,  mention 509 


Rabbits,  losses  from,  UmitUla 861 

Raft  on  Yakima  project  for  coal,  article 782 

Railroad,  Boise  and  Arrowrock,  Boise  project   137- 

138,143,145 

Elephant  Butte,  history  of 328 

finances,  operation  of.  all  projects 40 

freUht  claims 36 

lands,  all  protects,  table 658-«61 

may  secure  right  of  way,  decision 584 

stations,  each  project 48-487 

tant^nt  57  miles  long 521 

to  Laguna  Dam,  mention 73.74 

to  Mexican  boundary 74-75 

track  laid,  each  project ^ 674 

train  for  better  tannine  in  Colorado 126 

train  service,  New  Mexico,  contract 620 

Railroads,  each  project 48-487 

Rainbow  Falls  plar  t,  transmission  line 230 

Rainfall,  each  project 48-487 

Ralston,  >%  yo.,  population 487 

Ralston  Reservoir,  area  and  data 650, 652 

Ralston  Tunnel,  table  of  data 658 

Rams,  hydraulic,  number  on  project 678 

RavalliVMont,  population 555 

Receipts,  all  projects 37,38 

allotments  and  investments  by  States ...     754 

Receipts  from  sale,  public  lands 754, 757-758 

Reclamation  act,  text  of 571-574 

Reclamation  commission,  names 774 

Reclamation  extension  act  and  drainage 22 

Reclamation  extension  act,  text 574-579 

Reclamation  extension  acceptance,  legisla- 
tion       583 

Reclamation  fund,  amount 37, 4 1 

growth  of 754,757-758,769,761,767 

"Reclamation  record,"  name  editor 11-772 

Reconnaisance  begun,  each  project 49-488 

Red  Bluff,  Cal.,  navigation  at,  mention. . . .  511, 513 

Redding,  Cal.,  streams  near,  mention 511 

Red  Mesa,  Colo.,  surveys  tjear,  mention 517 

Red  River  project,  Okla,  mention 527, 546 

Refunds,  afl  projects,  table 769 

Regulation,  Colorado  River 73-75 

Reno,  Nov.,  meeting.  Honey  Lake  project. . .     509 
Rent  between  bureaus  of  Qovemment,  decl- 

slons 608 

Repayment  oontrects  discussed 44 

Repayment,  water-right  charges 38 

ReservaUon  canal,  Yakima,  water  to 465, 466 

Reservation  levee,  Yuma,  history  cons 71 

Reservation  lands,  Yuma  area 658 

Reservation  pumping  plant,  Yuma 25 

Reserves,  assets,  and  iSuiitlM,  all  pr^Jeots. .  88-41 

statement  of 41 

Reservoirs,  area,  capacity,  and  spillways,  all 

projects rZ 66(H»l,66a 

Residence  requirement,  private  lands,  deci- 
sions      599 

Residences  built  by  service,  each  project 673 

Resources,  finances 38-41 

Basalts  of  Irrigation  disoussed 12-16 
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Revenues,  all  projects,  flziaiices 40 

statement  of  total,  all  projects 43 

Revetment  construction,  Colorado  River.  74-75, 76 

Richards  Point  wasteway  built,  mention 133 

Richland  County,  Mont.,  mention 244 

Rickey  Land  &  Cattle  Co..  Nevada,  litigation.     504 

Rldenhaufh  Canal,  laterals  built 133 

RiebUng,  ICont.,  population 225 

Right  oT  appeal  to  Secretary,  decisions £98 

Right-of-way  candemnatlon,  decision 587-588 

Right  of  way  for  canals,  decisions 586,587, 588 

Right  of  way  secured  by  railroad,  decisions. .     584 
Rights  and  property,  purchase  of,  all  proj- 

ects.......rr.....:. 603-616 

Rincon,  N.  Hex.,  population 323 

Rincon  Valley  area 650 

irrigation  in,  mention 324 

surveys,  date 327,333 

Rio  Grande  Dam,  appropriation,  finances.  39,41,770 

Rio  Grande,  headwaters  of 520 

decreased  flow  of,  at  £1  Paso 520 

flow  at  Elephant  Butte 523 

run-off  of 323 

distribution  of  water,  treaty,  date 323 

articles  on,  references 781 

Rio  Grande  project,  N.  Mex.-Tex 7, 323-^0 

aUotments. 326,340,756,759 

appropriations 581 

area  and  project  units 324,659 

areas  irrigated  and  cropped 14,681-605 

canals,  capacity  and  mileage. 655 

construction  durinf  year 6,331-333 

contracts,  principal  current 620-621 

crop  statistics,  1915 338, 681-605 

dams,  height,  length,  and  volume 652, 653 

drainage  work  and  drains 21,334 

electrical  and  mechanical  work 30 

employees,  number  and  ii^uries . . .  679, 773-775 

fingineerhig  articles  about  service 781-782 

farms,  areas,  crops,  data 16,838 

finances,  tables  and  data. 340, 724,  762-769 

history  of  project 325-331 

f  lltigatian 604-595 

■^  power  and  pumping  plants 24-25 

reservoir  data 650 

summary  of  construction  results 663-668 

water  diversion  and  distflbution 338 

water-power,  developed  and  undeveloped.  24-28 

Water  Users*  Association 601 

Rio  Grande  water  ri^phts,  litigation 504-^505 

Rio  Grande  Water  Users'  Association,  datte.     601 
Rio  Hondo  Reservoir  Water  Users'  Associa- 
tion, dates 001 

.     Riprap,  unit  bid 647 

placed,  each  project 674 

Rlprapphig  Sunnyside  Canal,  history 463 

Risks  in  construction  of  dams 107 

River  front  protection,  Yuma 73-75 

River  Portal,  run  off  at,  Gunnison 110,112 

Rivers,  names,  all  projects 48-487 

Riverside  Irrigation  District,litigatian 501 

Riverside.  Wash.,  population 427 

iirlgation  of  lands  near 428 

Road  construction.  Salt  River 51 

Strawberry  Valley,  history 404 

Roads,  Boise,  History  of  construction 138 

Roads  built,  miles,  each  project 674 

Robinson  &  Son  Contracting  Go.,litigation.  504, 506 

Robinson  Flat,  irrigation  or. 428,434 

pumping  plant  contracts 621 

pumping  plant  data 25,31 

Rdblnson  Tunnel,  length  and  capacity 656 

Rock  crushers,  number  on  projects 678 

Rock  excavation,  unit  bids 6S3-635 

Rook  yardage,  each  prefect 674 

Rock  fllJLisSt  bids,  aU  projects 647 

Rocky  Ford  Canal,  operation 467 

table  of  data. 666 

Rogue  River  VaUey  project,  history 633-534 

Rouer  crest  dam,  Grand  Valley 90-101, 105, 637 

articlesaboat 779 

Roller  dam.  Grand  Valley  plant 39 

Rollers,  number  on  projects 678 

Rolling  embankment,  unit  bids 628 

RolUns  ditch,  Ariz.,  puKhased 60 

Ronan,  Mont.,  popoiation 555 

Roosevelt,  Am.,  nm-off  at 48,51 


Page. 
Roosevelt  Dam,  contracts  in  connection  with .      616 

history  of  constmction 49, 51, 53-54 

heigh  t  and  data 651 

height  raised 53 

spillways  raised 53 

spillways  concreted 60 

Roosevelt  power  plant,  data 24,27 

history  of  construction 54-55 

operation 24-29,49,60 

Roosevelt  Reservoir,  date  filled 49, 62 

area,  capacity,  and  spillway 650 

Roosevelt  road  built 51 

Roosevelt  Tunnel  construction 52, 657 

Roslyn  Lumber  Co^  contract,  mention 456 

Ross  lateral.  Belle  Fourche,  mention 393 

Roswell,  N.  Hex.,  population 3L' 

Rotation  of  crops  discussed  {tee  alto  Proj- 
ects)   18,437 

Round  Valley,  Cal. ,  irrigable  lands  in 613 

Round  Valley  Reservoir,  table  of  capacity. . .      514 

Ruby  Canyon  power-house  survey 435 

Run-off  of  rivers,  all  projects 48-487 

Rupert,  population  and  ofHce  of  service.  154, 166, 773 

Rural  credits,  reference  to  articles  on 776 

Rye,  crop  statistics,  each  project 15, 681-693 

S. 

"S"lJne,Truckee-Carson  Canal  data 655 

Sacaton  substation  buiU 54 

Saco,  Mont.,  population 210 

Sacramento  River,  navigation  of. 511 

steamers,  mention 84 

Sacramento  valley,  Orland  unit 85 

Sacramento  Valley  project,  mention 510, 

512,514,545 

St.  Ignatius,  Mont.,  population 555, 773 

St.  Mary  Canal,  contracts  about 612, 619 

history  of. 216 

construction  of 219 

table,  data 654 

St.  Mary  Lakes,  storage 211 

area  and  data 660,651 

dam,  data 653 

lands  purchased,  price 612 

St.  Mary  River,  run-off  of 210 

St.  Mai5^  Lake,  dam  and  reservoir,  data . .  651, 652 

St.  Marys  feeder  canal,  data 656 

St.  Marys  Lake  tunnel,  table  of  data 658 

Saguache.  San  Luis  Valley,  mention 520 

Salem,  Utah,  power  delivered  to 411 

Salem  Canal  Co.,  contract  with 419 

Salmon  Creek,  run-off  of 437,438,436 

Salmon  Creek  Dam,  data 653 

Salmon  Lake  Reservoir,  area  and  capacity.  660,653 

history  of 429-430 

Salt  River,  Arii. ,  run-off  of 48 

Salt  River  project,  Arls 5,48-67 

aUotments 60,67,756,769 

appropriations 580 

area  and  project  units 60,668 

areas  irrigated  and  cropped 13,681-606 

canals,  capacity  and  niileage 654,664 

construction  durine  year 5,60 

contracts,  principal  current 616 

crop  statistics,  1016 65,681-606 

dams,  height,  length,  and  volume 651, 663 

drainage  work  and  drains 21,50 

eleotrio-power  contracts 36 

electrical  and  mechanical  work 30 

employees,  number  and  Injuries 679, 

773,774,77* 

engineering  articles  about  service 778 

fiums,  areas,  crops,  data 16,65 

finances,  tables  and  date 66,606,763-760 

history  of  project 51-60 

litigation 600 

power  and  pumping  plants 34,35 

purchase  of  rights  and  property 603 

reservoir  date 660 

settlement  date 30,64 

summary  of  oonstmotianresnlte 663-668 

tunnels.dateon 656-657 

water  diversion  and  distribution 63-63 

water  power,  developed  and  nndeveiqped  34,38 

Water  Users*  AMOciatlon 600 

Warren  Act  contraote 83 
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Salt  River  Valley  Canal,  date  vorchased 40, 

67,5S,fiO 
Salt  River  VaUey  Water  Users'  AssociaUon, 

date 39,600 

work 66,664-674 

San  Carlos  project,  mentloQ 608,645 

'  San  Diego  boundary,  Yuma  canals 71 

San  Elizario  Feed  Canal,  date  built 824,333 

contracts 620 

date 666 

San  Francisco  Canal,  description 60 

San  Francisco  pompiB,  date  and  dates 26,49 

San  Francisco  well,  history  of 66 

San  Joaquin  project,  mention ^  614, 646 

San  Jose,  Tex.,  population .^..      323 

San  Juan  River,  sut,  teble 618-519 

San  Juan  River  surveys,  mention 517, 518 

San  Luis  lAke,  mention 622-623 

Ban  Luis  Park,  location 620 

San  Luis  Valley  .investigations 620-523 

Ban  lCarcial,N.lta.,  run-off  at 823 

San  Miguel  River,  reservoir  near 519 

San  Pedro  project,  mention 508, 545 

Band-oement  manufacturing,  Arrowrock 142, 

144,146,674 

plants  available 680 

plant,  Elephant  Butte 329,332,674 

Elephant  Butte  saving 335 

Elephant  Butte  boftfd  report 336 

Band-cement  manufiicturingyTnickee-Carson.     674 

Sand  Hollow  cooperative  work,  ooste 883 

Band  Hollow  unit,  area  of 660 

surveys 7 

Banders  County,  Mont. ,  litigation 665, 603 

Bandy  Creek,  wyo.,  reservoir  sites  on 644 

Bantiam  River,  proposed  p#wer  on 28, 639 

Satisfaction  Canal  diversion,  mention 122 

Bavage,  Mont.,  population 244,773 

Bavtaig  effected  on  fkielght  rates 36-37 

Saving  effected  on  transfer  voudiera 37 

Baving    in    construction    work.    Elephant 

^Butte 334-386 

Uncompahgre 124 

(Se«  Project  Economtos) 77-600 

Bavoy.  Mont.,  population 210 

Sawmill,  Arrowrock,  history 139 

Salt  River  project,  histonr 61 

eaulpment,allproJecte 680 

School  section,  entiV  in,  decision 609 

Schools,  centralizatfon  of,  discussed 19 

growth  of,  settlement  date,  each  project.  64^501 

on  all  nrojecte,  teble 20 

Boottebluff,  Nebr.,  population  and  office  of 

service 265,773 

Scrapers,  number  on  projects 678 

Scottsblufl  County,  Nebr. ,  mention 255 

Scottsdale,  Arl*..  population 48 

8eo(md  form  withdrawal,  decision 580 

8eo(mdary  projecte,  discussion 9,50fr-546 

financial  tebles 765-767,760,765-766 

Secretary  of  the  Interior,  decisions 36, 697-609 

name  of 772 

Seepage  and  drainage,  each  project 77-499 

Seepage  area  on  eadi  project. 21  ' 

Seepage  loss,  Okanogan,  discussed 432 

Seepage,  Yuma  project,  discussed 6,77 

Belig  Canal  system,  history 118-119 

work  fiscal  year 122 

headworks,  dam,  date 653 

teble  date 654 

tunnels,  date 657 

lands,  area 658 

Settlement  date,  all  projects,  teble 20 

each  project 64-501 

Settlemant  in  school  section,  decisions !!!!!'..  609 
Settlement  section,  work  of  (tee  Stetistidan) .  19 
Settlers,  some  need  help,  reference  to  articles.     782 

Seville,  Mont.,  population 648 

Shale  excavation,  unit  bids 635 

Shaste  Valley  project .  mention 614, 646 

Shavano  lateral,  construction  of 115 

Sheep,  clearing  canals,  Salt  River 17, 62, 778 

Sheffield  laterals,  Belle  Fourehe,  locations ...    389, 

394,395 

Sheridan  County,  Mont.,  mention 564 

Sherburne,  Mont.,  office  of  service 773 


Sherburne  Lakes,  area  and  date 050-661 

storage 211 

dam  and  reservoir 217,661 

dam,  oonstruction  of 219 

Sherburne  Lake  Dam,  contracto 619 

Sherbume  Reservoir,  purchase  of  lands,  list.  eu-«12 

Shoshone,  balanced  valves  tried 31 

Shoshone  Dam,  history  of  oonstruction. . . .  4fl0-494 

height  and  date 652 

Shoshone  Reservoir,  area  and  capacity 660 

Shoshone  Tunnels,  teble  of  date 658 

Shoshone  project,  success  on,  discussed 12 

Shoshone  project,  Wyo 7,487-^507 

aUotmente 488,607,757,759 

apprt^riations 581 

area  and  project  unite 488,660 

areas  hrigated  and  cropped 14,681-696 

canals,  capacity  and  mileage 656 

construct  Jon  duing  year 6,498 

contracte.prinelpal  current 622 

crop  stetbtics,  1015 502,681-605 

dams,  hel^t,  length,  and  volume 652,653 

dramage  work  and  drafais 21,497,409 

electrical  and  mechanical  work 31 

employees,  number  and  injuries . . .  679, 778-775 

en^eering  articles  about  service 782 

farms,  areas,  crops,  date 16,502 

finances,  tebles  uid  date 506, 746, 762-769 

history  of  project 480^96 

litigation 607 

purchases  of  righte  and  property 616 

reservoir  date 650 

summary  of  construction  resulto 663-667 

tunnels,  date  on 658 

water  diversion  and  distribution 500 

water  power,  undeveloped 28 

water  users' association 002 

Shoshone  River,  annual  run-off  of 487 

Shoshone  Road  tunnels,  date 668 

Shoshone  Water  Users'  Association,  dates ...     602 

Sidney.  Mont.,  population 244 

Sierra  Ancha  sawmill  built 51 

Sierra  Countv,  N.  Mex.,  mention 323 

Sferra  Nevada  Range,  mention 508 

Silt  conditions,  Yuma  project 77-78, 779 

sut  discussion,  Rio  Grande  Valley 334, 781 

Silt  in  Colorado  River,  teble  of 518-519 

Silt  survey,  Roosevelt  Reservoir,  date 49 

SOUng  nlant,  Minidoka,  histo^  oL 162-163 

Silver  Oreek  project,  history 534^535 

proposed  power 28 

reservoir,  capacity 534 

Silver  Lake  Project,  history 585^535,782 

Silverlake,  Oreg.,  mention 535 

Silvies  Reservcdr  site,  surveys,  mention 529 

Simms.  Mont.,  population 225 

Sioux  County,  Nebr.,  mention 255 

Siphon,  Yuma,  history  of  work 72-73 

Siphons,  reference  to  article  on 777 

Siphons.    (See  Pressure  pipe.) 

Siskiyou  County,  CU.,  mention 371 

Siie  of  ftums  discussed,  and  teble 10,16 

Skunk  Creek  and  Arisona  Canal 58 

Sleighs  and  sleds,  number  on  projecte 678 

Sloan,  Mont.,  population 225 

Small  versus  large  farms  discussed 12 

Smith  Valley  lands,  Nov.,  mention 525 

Smoke  Creek  Reservoir,  area  and  date 651, 652 

Snake  River,  Khig  Hill  project  on 523 

run-off  of 154,644 

Snipes  Mountahi  Canal,  history  of  canstnio> 

tlon 460,463 

teble  of  date 666 

Snipes  Mountahi  irrlgatlen  district,  history 

of  construction 462 

Snipes  Mountain  pumping  plant,  history..  462,464 

Snipes  Mountain  pumping  plant 7, 25, 31 

Snowfall,  Okanogan,  diate 438 

Social  conditions  discussed,  teble 19-20 

Socorro  community  ditch,  mention 333 

Socorro  Countv,  N.  Mex.,  mention 323 

Soil  classification,  all  projecte,  discussed 17-18 

Sou  of  hTlgable  area,  each  project 46-487 

Soldier  Fork  district.  Utah,  sale  of  water  to. .  400 
Sorenson  lateral.  Belle  Fourehe,  description.  302 
Sorghum,  crop  statistics 15^681-693 
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Source  of  water,  each  project 48-487 

South  Branch  Canal,  history  of 374,656 

Soutli  Canal,  Aric,  data 49,67,68,60 

table  of  data 664 

South  Canal,  Belle  Fourche,  history  of  con- 

St  ruction 391-392 

table  of  data 666,657 

South  Canali  Orland,  history  and  data. ..  86, 87, 654 

dam,  data 663 

lands ,  area 668 

Srqposed  power 28 
1  Oanal,  Unoompahgre 114-116,121 

saving 134 

operation 125 

table,  data 654 

tunnel,  data 657 

lands,  area 658 

South  Canal  Dam,  Orland,  contract 616 

South  Consolidated  plant,  data 24, 49, 65, 61 

South  Consolidated  transmissfon  lines 55 

South  Dakota,  general  description 385^99 

accretions  to  reclamation  fund 754 

allotments 764,756 

appropriations 5S1 

Bcale  Fourche  project  (»ee  Index) 385-399 

litigation 595-596 

net  investment 754,756,764 

principal  current  contracts 621 

seoonaary  pro'ects 541 

South  Greenfields,  main  lateral 229 

South  Lassen  Irrigation  Association  formed, 

mention 609 

South  Platte  project ,  Nebr. ,  mention 625, 545 

South  Side  Canal.  Minidoka,  history. . .  157-158, 654 
South  Side  Minidoka  Water  Users'  Assocla- 

Uon,date 600 

South  Side  Canal,  Ariz.,  date  completed 49 

South  Side  Outlet  Tunnel,  history  of  con- 
struction   2fiO-261 

Southern  division,  service 773,774 

Spanish  Fork,  Utah,  population 400 

power  delivered  to 411 

Spanish  Fork  Dam,  history  of  construction. .      405 

table  of  data 653 

Spanish  Fork  power  plant,  data 24,27,41 

Spanish  Fork  River,  nm-ofl 400 

Spanish  Fork  unit,  data 400,411,660 

contracts 418-419 

public  notice 421-423 

Spanish  grants,  mention  of 327 

Speculator  eliminated,  example  of 12 

Spill'A'ay,  Arrowrock  Dam.  description 136, 141 

Spillways,  reservoir,  capacity 660-651 

Spillway  tunnels,  Carlsbad,  data 657 

Spring  Creek  flume.  Uncompahgre,  mention .     116 

Spring  Creek  lateral  built 117 

^ring  Creek  Mesa,  Montrose  and  Delta  Canal 

at 116 

Spring  Creek  wasteway , Yakima,  operation .     467 

^ring  Lake  Dam  and  Reservoir,  data 660, 652 

^ring  Valley  division,  area  and  data 229, 659 

construction 235 

Springville,  Utah,  population 400 

Sprinklers,  number  on  projects 678 

Sprole.  Mont.,  population 564 

Spur  dlVes,  construction  of,  Yuma 74 

Standardisation  of  crops  discussed 191 

Standards,  B  ureau  of,  work  with  alkali 32 

Stanford  university,  cooperal ion  of 640 

State  interference  in  condemnation,  decision .     587 

State  lands,  each  project,  table 658-^1 

each  project,  data 60-488 

Boise  and  Minidoka  projects,  sold 150, 166 

State  line,  reservoir  site,  storaee,  data 542 

State  Itoe  wasteway,  Boise,  built,  mention ...     133 

State  taxation  of  lands,  decision 588, 589 

Stat  istician  of  service ,  name 772 

Steam  engines,  number  on  projects 677 

Steam  shovels,  number  on  prelects 678 

Steel,  bars,  reinforcing,  unit  bids 647-648 

Steel,  structural,  unit  olds  on 648-649 

Steeple  tunnels,  Tieton,  data 657-658 

Stewart  drain,  extension  of 267 

Stillwater,  Nov.,  population 281 

Stinking  Water  Cfreek,  Aume,  mention 391 

Stock.    (See  Live  stock.) 

Stone  &  Webster  Co.,  litigation 694 

Stony  Creek,  Cal.,  run-off,  of 84 
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Stony  Creek  Canal.  Orland,  mention 87 

Stony  Creek  Irrigation  Canal,  purchased 86 

Stony  Gorge  Reservoir  site,  Cal 86 

Stonyford,  location  dam  near 85, 93 

Storaee  dams,  all  projects,  table  and  data..  651-652 

Storage  works,  allprojects,  cost 42 

Storage  unit  («e«  Yakima) 444-486 

Stores,  profits  of  operation  of 40 

Storey  County,  Nev.,  mention 281 

Strawberry  Dam,  history  of  construction. .  409-410 

table,  data 652,653 

Strawberry  power  plant  lease,  proposed 31 

Strawberry  Reservoir,  area  and  data 650 

history  of  construction 403 

Strawberry  River,  run-off,  of 400, 403 

Strawberry  Tunnel,  history  of  construction . .    407- 

409,667,782 

Strawberry  Valley  project,  Utah 400-426 

allotments 402,426,757,759 

appropriations 581 

area  and  project  units 402,660 

areas  irrigated  and  cropped 14 

canals,  capacity,  and  mileage 655 

construction  during  year 410-411 

contracts,  principal  current 621 

dams,  height,  leneth,  and  volume 662, 663 

electric  power  contract  s 27 

electrical  and  mechanical  work 31 

employees,  number  and  injuries . . .  679, 774-776 

engineerinfr  articles  about  service 782 

finances,  tables  and  data 425,735,762 

history  of  project 403-410 

litigation  (none) 596 

power  and  pumping  plants 24-2& 

purchases  of  rights  and  proferty 615-61& 

reservoir  data 660 

summary  of  construction  results 663-669 

tunnels,  data  on 657 

water  diversion  and  distribution 500 

water  power,  developed  and  undevel- 
oped   24,28 

water  users'  association 412, 602 

Strawberry  Valley  Water  Users'  Associa- 
tion, none P02 

Stream  gasrine,  costs,  Strawberry  Valley 425 

Structures  built,  all  projects 9, 668 

Structures,  excavation  for,  unit  bids 635-636 

Stukel  Mountain,  Ore?.,  canal  near 377 

Success  of  farmers,  discussion 10 

Suear  beets  and  cane  crop  statistics  —  15, 683-095 
Sulphur  Creek  wasteway,  history  of  construc- 
tion   460,466 

operation 467 

Summary  of  construction,  table 8, 662-676 

Summary  of  equipment,  all  projects e76-f  80 

Summer  Lake  Valley ,  Ore«r.,  mention 535 

Sun  River.  Mont^  population 225 

annual  nm-ofr  of  Sun  River  at 225 

Sun  River  Canyon,  diversion  of  water  at 229 

Sun  R  Iver  Crossing,  supply  of  water  to 229 

data 232 

Sun  River  Diversion  Dam,  construction 229 

data 230,653 

ttmneldata 657 

Sun  River  project,  Mont 7,225-243 

allotments 227,243,755,759 

appropriations 580 

area  and  project  units 226,659 

areas  irrigated  and  cropped 14, 681-695 

canals,  capacity  and  mileage 655 

construction  during  year ^ 6,234-237 

contracts,  prbicipal  current 619-620 

crop  statistics,  1915 241,681-695 

dams,  height,  lensth,  and  volume 651, 653 

drainage  work  and  drains 21,237 

electric-power  contracts 

employees,  number  and  injuries . . .  679, 773-775 

en^eering  articles  about  service 780-781 

forms,  areas,  crops,  data 16,241 

finances,  tables  and  data 243,713,762 

history  of  project 227-234 

lltigat  ion  (none ) 595 

purchase  of  rights  and  property 61$ 

reservoir  data 650 

summary  of  construction  results 662-6rg 

tunnels,  data  on 657 

water  diversion  and  distribution 239 

water  users' association 691 
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Sun  River  Slope  Canal,  data 229, 6S5 

construction  work 234 

contracts 619 

Son   River   Storage    Reservoir,    area   and 

data 660, 661 

Sun  River  Water  Users'  Association,  Fort 

Shaw,  mention 601 

Sunnyside,  Wash.,  population  and  office..  444,773 
Sunnyside  Canal,  history  of  construction . .  467-465 

table  of  data 666 

Sunnyside  diversion  dam,  history 458, 663 

Sunnyside  unit,  area  of  (aee  Yakima) . .  444-485, 660 
Sunnyside  Wator  Users'  Association,  dates. .      602 

Supervisor  of  irrigation,  order 772 

Supplemental  storage,  history  of  construction .    263 

Supreme  Court  decisions 583-^585 

Surge  pipe  built,  Robinison  Flat 31 

Surprise  valley,  Cal.,  railroad  surveys 536 

Surveys  begun,  chronology,  each  project 4SM88 

Surveys,  cost,  all  projects 42 

Grand  Valley,  history 96-98 

Lawton  project 352 

Rio  Grande  VaUey ,  history 327-328, 333 

Strawberry  Valley,  project,  history 412 

Taylor  Park  Reservoir 120-121 

Susan  Creek,  Lassen  County,  Cal.,  mention..     509 
Swamp    lands,    Warner    Valley,   proposed 

drainage 637 

Swift  Current  Creek,  run-oir  of 210 

Swift  Current  Creek  Dam,  data 653 

Swigart  V.  Baker,  case,  decision 583-584 

Switchhig  station  (electric  line)  at  Mesa, 

buSt 66 

Sycan  Marsh,  Greg.,  diversion  firom 535 
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Tables  (tee  list  at  end  of  index). 

«  T  "  line,  Truckee-Carson  Canal,  data 668 

Taxation  discjjssed  for  irrigation  districts 11 

Taxation  of  lands  by  State,  decision ...  588, 589-590 

Taxation  of  lands,  Idaho,  htigation 592 

Taxes,  sale  lands  for,  litigation 593 

Taylor  Park  Reservoir,  surveys  at Ill,  120 

Taylor  Park  Dam  and  Reservoir,  area  and 

data 650,651 

Teaming  costs,  Elephant  Butte  Dam 335 

Tehama  County,  C  al.,  mention 84 

Telephone,  cost,  all  projects 42 

Telephone  line  built,  each  project 684 

Telephone  lines  on  public  lands,  decisions ....      599 
Telephone  system,  Arrowrock 137 

B  elle  Fourche,  history 393 

Telephone  line,  Milk  River,  unit  bid 649 

Telephone  lines,  Grand  Valley 104-105 

Okanogan,  construction 434 

Telephone  construction,  Salt  River 51 

Tempe,  Ariz.,  population 48 

Tempe  canal  and  wells,  operation  of 56, 62 

Temperature  on  each  project 48-487 

Ten  Mile  Drainage  Canal,  litigation 592 

Tenant  farms,  growth,  each  project,  table...  64-501 

Testing  cement,  work  and  tables 31-32 

Teton  County,  Mont.,  mention 210, 225, 548 

Texas,  area  of  Rio  Grande  lands  in 659 

expenditures  and  finances  in  . .  754  757. 765, 770 

extension  reclamation  act  to,  date 323 

Thompson   Valley   Reservoir,   Greg.,   men- 

ttoD 536,536 

Thome  Lake,  Greg.,  mention 535 

Thorp,  Wash.,population 444 

Three  Mile  Fails  Dam,  history 358-350 

table  of  data 653 

Tieton  Dam,  surveys,  status 455, 652 

Tieton  Diversion  Dam,  history 4V2 

table  data 653 

Tieton  Main  Canal,  history 472-474 

Ubiedata 656 

Tieton  Reservoir,  area  and  capacity 650, 652 

Tieton  River,  run-oll  of. 444 

Tieton  T  unnel,  table  of  data 658 

Tieton  unit,  areas  of  {See  Yakima) ....  444-486, 060 

Tieton  Water  Usws'  Association,  dates 602 

Todd  lateral.  Belle  Fourche,  description 392 

Tolleson,  Ariz.,  railroad  station 48 

Tolo,  Greg.,  lands  near,  mention 533 

Tonto  Creek,  Ariz.,  location  of. 49,53 
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Toppenish,  Wash.,  population. 444 

Tornilla  Vallev  surveys,  Texas 333 

Torrington,  Wyo.,  population 256 

Town-site  appropriations,  table 760 

Town-site  funds 37,38 

lots,  receipts 40,41 

Towns,  growth,  table  each  project 20, 64-501 

Townships,  each  project 48-487 

Traction  engines,  number  on  projects 678 

Trail  Creek  Tunnel,  lining  of,  mention 472 

table  of  data 658 

Trail  Hollow  Creek,  nm-ofl  of 400 

TraO  Hollow  Canal,  history  of  construction . .     410 

table  data 655 

Transformer  House,  Salt  River 54 

Transfer  vouchers,  saving  fh>m 37 

Transfer  vouchers,  statements 761, 762, 764, 767 

Transfers  of  equipment 36 

Transmission  lines,  Arrowrock,  history 138 

built,  each  project 674 

Salt  River 54-« 

Strawberry  Valley,  history 404-405 

Transportation  of  material 36-37 

Treasury    Department,    accounts  and  bal- 
ances  37,39,760-761 

Treaty  with  Mexico,  date  of 323 

Treaty  with  Great  Britain,  data  of 211 

Trenton,  N.  Dak.,  population 341 

Tr«nton  Flat  unit,  area  of 660 

Truck,  crop  statistics 15,682-€i#4 

Truckee  Canal,  district  area 650 

table  data 655 

tunnels,  data 657 

Truckee-Carson  Fanners'  Association,  data . .     601 

Truckee<}arson  project,  Nev 7,281-300 

aUotmenta 283,300,756,739 

appropriations 561 

area  and  project  units 283,650 

areas  irrigated  and  cropped 14,681-095 

canals,  capacity  and  mileage 655 

construction  during  year 6,289-290 

crop  statistics,  1915 293,681-695 

dams,  height,  length,  and  volume 652, 653 

drainage  work  and  drains 21,288,200 

electric-power  contracta 27 

electrical  and  mechanical  work 30 

employees,  number  and  injuries . . .  679, 773-775 

engineering  articles  about  service 781 

farms,  areas,  crops,  data 16,293 

finances,  tables,  and  data 300, 721, 763-769 

history  of  project 284-280 

litigation 594 

power  and  pumping  planto 24 

reservoir  data 650 

summary  of  construction  resulta 662-668 

tunnel,  data  on 657 

water  diversion  and  distribution 202 

water  power,  developed  and  undevetoped  24-28 

water  users' assoclauon 601 

Truckee  Chuto,  history  of  constructicm 385 

Truckee  Diversion  Dam,  history  of  construc- 
tion       285 

data 658 

Truckee  General  Electric  Co. ,  Utifi^on 504 

Truckee  River,  annual  run-ofl  of. 281 

water  rights,  litigation 504 

Tucker  Reservoir  sita,  Colo. ,  mention 508 

Tule  Lake,  draining  of. 7,375,376,378 

lands,  area 660 

Tunnels  Nos.  1,  2,  and  3,  Huntley  prejeot. .  220-231 

Tunnels  built,  each  project 8,664 

Tunnels,  all  projects,  length  and  capacity..  666-658 

Fort  Laramie,  unit  bids 649 

Grand  Valley,  data 96,101,657 

Tunnel  construction,  Salt  River,  history 53 

Strawberry  Valley  project 407-400 

Turkey  Creek  project,  Okla 10 

Twin  Dam  and  Reservoir,  data. 661,653 

Twin  Falls  Canal  Co.  v.  U.  8.  case,  decisions.  687 
Twbi  Falls  Irrigation  Co.,  contract,  mention.  184 
Two  Medicine  main  canal  construction  and 

data 550,666 

Two  Medicine  Lake,  litigation 503 

Two  Medicine  Lake  Dam,  history  of  con- 
struction       650 

table  of  data  on 653,663 

Two  Medichie  Lake  Reservoir,   area   and 

capacity 660,652 
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Two  Medicine  Reservoir  site,  mention 534 

Two  Medicine  River,  annual  run-off  of 548 

units,  areas  of 661 

Typhoid,  inoculation  for 47,778 

U. 

Uinta  County,  Wyo.,  mention 154 

Umatilla,  Oreg.,  population 354 

Umatilla  County,  Oreg. ,  mention 354 

Umatilla  unit,  area 660 

Umatilla  River,  run-off  of 354 

Umatilla  project,  Oreg 7,354-370 

aUotments , 355,370,756,759 

appropriations 581 

area  and  project  units 355,660 

areas  irrigated  and  cropped 14, 681-695 

canals,  capacity  and  mileage 655 

construction  durihs;  year : 6,350 

contracts,  principal  current 621 

crop  statistics,  1915 361,681-605 

dams,  height,  length,  and  volume 652, 653 

drainage  work  and  drains 21,359 

employees,  number  and  injuries . . .  679, 773-775 

engineering  articles  about  service 782 

ftirms,  areas,  crops,  data 16,361 

finances,  tables,  and  data 370, 729, 762 

history  of  project 356-359 

litigation 695 

purchase  of  rights  and  property 614 

reservoir  data 6S0 

summary  of  construction  results 663-609 

tunnels,  data  on 657 

water  diversion  and  distribution 360 

water  power,  developed  and  undeveloped       28 

water  users'  association 602 

Umatilla  River  Water  Users'  Association, 

dates 602 

Umatilla  River  surveys  by  Oregon,  men- 
tion  527,529 

Umat ilia  River  water-right  litigation 505 

Uncollect Al  bills,  all  projects 40 

Uncompahgre  River  run-off  of 1 10 

flume  over 115 

Uncompahgre  Valley,  Colo 6, 110-128 

allotments 111,128,755,750 

appropriations 680 

area  and  project  imits 111,658 

areas  irrigated  and  cropped 13, 681-695 

canals,  capacity  and  mileage 654, 664 

construction  during  year 6, 121-122 

contracts,  principal  current 617 

crop  statistics,  1915 127, 681-^6 

dams,  height,  length,  and  volume 651, 653 

drainage  work  and  drains 21, 123 

electric-power  contracts 

employees,  number  and  injuries. ..  670,774-775 

engineering  articles  about  service 779 

farms,  areas,  crops,  data 16, 126, 127 

finances,  tables  and  data 128, 701, 762 

history  of  project 112-121 

litigation 591 

purchase  of  rights  and  property 604-Mr 

reservoir  data 660 

summary  of  construction  results 662-668 

tunnels,  data  on 667 

water  diversion  and  distribution 125 

water  power,  developed  and  undeveloped       28 

water  users'  association 600 

Uncompahgre  Valley  Water  Users'  Associa- 
tion, dates 600 

Underground  water.  Salt  River 66-57 

Undeveloped  power,  each  project,  table 28 

Unearned  increment  discussed 11 

Union  Gap,  Wash.,  run-off  of  Yakima  River 

at 444 

diversion  of  water  below 465,466 

Union  Gap  Irrigation  Co.,  work  of,  mention.      455 

Union  lateral.  Uncompahgre,  mention 120 

Unit  bids  and  contract  prices,  all  projects..  62&-649 
United  States  ».  (others)  («fc  Litigation)..  590-597 

United  States  interests  in  taxing  power 590 

United  States  Fidelity  &  Guaranty  Co.,  liti- 
gation       597 

Unpaid  accounts,  all  projects 41 

Unsurveyed  lands,  rights  on,  decision 585 

Upper  bottom  (division  North  Dakota) ,  area .      660 
Upper  Deer  Flat  embankments  built. .  129, 131, 651 
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Upper  Klamath  Lake,  mention 371 

area  and  capacity 650 

Upper  Milk  River  Water  Users'  Association, 

dates 601 

Urton  lAke  project.  N.  Max.,  mention 628,646 

Utah,  general  description 400-426 

accretions  to  reclamation  fund 764 

allotments 754,767 

appropriations 681 

litfetlon £06 

net  investment 754, 757, 764 

principal  current  contracts 621 

purchases  of  rights  and  property 615-416 

secondary  projects 641 

Strawberry  Valley  project  ifiu  Index).  400-426 

Utah  canal  system,  acquired 67, 62 

Utah  County,  Utah,  mention 400 

Utah  Lake  protect.  Utah,  mention 641,646 

V. 

"V"  ditches  on  Yuma  project 78 

"V"  line,  Truckee-Carson  Canal,  data 655 

Vado,  N.  Mex.,  population 323 

Vale,  S.  Dak.,  population 385 

irrigation  01  lands  near 391 

Validation  of  entries ,  legislation 682 

Valley  County,  Mont. ,  mention 210, 664 

Valley  Creek,  diversion  dam.  data 654 

Valley  Mound  wasteway  built,  mention 133 

Value  of  crops  per  acre  and  total 15, 690-696 

Value  of  land  discussed  (s«e  olio  Settlement)        10 
Van  Horn.  United  States  c,  case,  decision. . .      687 

Vandalia  diversion  dam,  history  of 216 

movable  crest  contract 618 

data,  table 663 

Vandalia  Point,  structures,  contract 618 

Vandalia  South  Canal .  history  and  data.  215, 665, 650 

Vaughn  Mont.,  population 226 

Vaughn,  Wyo.,  population 256 

Vegetables,  crop  statistics 15, 682-d94 

Velocity  in  canals,  article  on,  references 780-781 

Venturl  meter,  reference  to  articles  on 778 

Verde  River,  area  drained  and  run-off  of 48 

Vernal  Mesa,  geological  report ,  mention 124 

Vested  water-right  lands,  Boise,  area 650 

Victoria  Land  &  Cattle  Co. ,  lease  land 620 

Vinton,  Tex.,  population 323 

Voucher  transactions,  all  projects 761-768 

W. 

Wages  paid  by  United  States,  each  project. .      679 

Wagner,  Mont. ,  population 210 

Wagons,  number  on  projects 678 

Walcott.    (5«  Lake  Walcott. ) 

Walcott  Park,  naming  of 159 

Waldo  Lake,  storage  for  power 639 

Waldo  Lake  Irrigation  &  Power  Co.,  work  of.      639 
Waldvogel  subdivision,  board  report,  men- 
tion       148 

Walker  Lake  Valley  lands,  Nevada 525 

Walker  River  project,  surveys 526-626, 545 

Wall,  dry  rubble,  unit  bids 649 

Wallace  Feeder,  Salt  River,  mention 89, 616 

Wallsburg  Livestock  Association,  lease  of 

lands  to 420 

Wapato,  Wash.,  population 444 

Wapato  secondary  project,  costs 646 

Wapinitia  Irrigaticm  Co.,  work  of,  mention. .      538 

War  Department,  cooperation,  typhoid 47 

War,  discussion,  cotton  price  due  to 14 

Warm  Springs  Reservoir  site,  borings 530 

Warm  Springs,  proposed  pumping 534 

Warner  Lake  Irrigation  Co.,  Oregon,  mention     536 

Warner  Valley  project,  history 536-537 

Warren  Act  contracts,  list 33-34, 184, 445 

Wasatch  Countv,  Utah ,  mention 400 

Washburn  project,  N.  Dak.,  mention 627, 546 

Washington,  general  descriprion. . : 427-486 

accretion  to  reclamation  fund. 764 

allotments 764,757 

appropriations v* 581 

cooperative  work 541-642 

litigation 696-597 

net  investment 764,757,764 

Okanogan  project  (mc  Index) 427-443 
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Washington,  prindpftl  current  contracts 621 

purchases  of  rlgnts  and  property 616 

secondary  projects 641-543 

Yakima  projects  {tee  Index) 444-486 

Washington,    cooperation    with,    Columbia 

River  Power  proiect 640 

cooperation  with,  Paiouse  project 642 

Washington  Irrigation  Co. ,  work  of,  mention .      466 

Surchase,  canal  of 466 
tington  office,  finances 747-749 

orders  relative  to 771,772 

Washtucna  Reservoir,  storage,  data 642 

Wasteways,  Sunnyside  Canal,  history 48(M60 

Waste  water  ditches  built,  each  project 664 

Water  delivered,  each  project,  nistorical  re- 
view  64-600 

Water  diverted  (each  prpfect),  historical  re- 
view  64-«)0 

Water  power.    (See  Power.) 

Water  Power  Canal,  date  purchased 40, 67 

Watei^rlght  charges,  collection,  decisions. ...     a86 

Water-right  charge,  each  project 68-487 

Water-right  charges,  financial 763, 760 

Water-right  repayments,  credit,  decisions 600 

Water-right  repayments 38 

Water  rights,  6rand  River,  litigation. 600-501 

Water  rights  purchased,  date  and  prioe. . . .  604-606 

Water  shortage,  Yakhna 17 

Water  supply,  each  project 48-487 

W  ater  table  ofaservations  discussed 22 

Water  used  in  reclaiming  soils  discussed 17 

Water  users'  associations,  all  projects,  list  of  600-602 
Water  users'  association,  suit  for  chJarges,  de- 
cisions       686 

Water  users'  association,  work.  Salt  River. ..       60 
Waterlogeed.    (See  Seepage.) 

Wave  action,  Minidoka  Dam 167 

Belle  Fourche  Dam,  articles 782 

Weber-Provo  project  investigations,  costs. ...     646 

Weeds  blown  into  canals,  Yakfana. 466 

Weeds,  removal.  Salt  River 62 

Wehri  Tunnels,  length  and  capacity^ 666 

Weirs.    (See  table  diversion  dams) 663 

Weisberger,  Theodore,  litigation 896 

Well  drills,  number  on  pr^ects 676 

Wells  dug,  each  project,  table 672 

Wells,  Salt  River,  pumping  from ,  history. ...       66 

Wells  in  San  Luis  Valley 622 

West  bottom  division,  North  Dakota,  area. . .      660 

West  Canal,  Uncompahgre,  history 115-116 

feeder  ditch,  built 121 

saving  in  construction  work 124 

operation  of,  andslides 126 

tableof,data 664 

tunnels,  data 667 

lands,  area 668 

West  End  pumping  station,  history 26, 160 

Westextension  Umatilla,  area 660 

history  of  construction 368-360,621 « 

canal  data 666 

West  Main  Canal,  Yuma,  data 664 

West  Side  Canal ,  Rio  Grande,  date  built 324 

history  of  construction. 326,333 

table,  data 666 

litigation 506 

West  Side  Irrigation  Co.,  litigation 606 

West  Walker  River  Valley  lands,  mention ...      525 

Western  Canal,  date  built 49,58,59 

Western  Co.,  Nevada,  litigation 504 

Wet  excavation,  unit  bids 637 

Whalen,  Wyo. ,  population 256 

Whalen  dam,  history  of  construction 261-262 

data  on 653 

litigation 594 

Wheat  Lprop  statistics,  earhproj<»ct 15,681-693 

White  River,  Ores:.,  mention 531 

White  River  project,  (  olo.,  mention 523, 545 

White  River  project,  OreR.,  history 637-538 

power  plant,  mention 538 

Whftewood  CYeek,  siphon,  lielle  Fourche..  381,382 

Whitman  County  citizens,  efforts  of 542 

Wide  Hollow  Branch,  area  and  data 473, 660 

Wldell-Finley  Co..  litijialion 594,  f9o 

Wiedrich  Reservoir,  storage,  data 542 

Willamette  meridian,  Wash.,  mention 444 

Willamette  Falls,  power  development,  men- 
tion       538 

Willaniel  te  Valley  invest Ipations 633. 638-539 

Willamette  Valley,  rain  fall  in 533 
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Williams  County,  N.  Dak.,  mention 341 

Wllliston,  N.  Dak.,  population 341,773 

sale  of  power  to 346-347 

WUlistanCimal,  table  of  data 655 

WlIlistOD  power  plant,  history 343,346 

data •. »*.25i27 

Wllliston  power  contract 7,30,  «82 

WUliston  unit,  data 344,660 

WUliston  Water  Users'  Association,  dates....     602 
Willow  Creek,  Lasson  County,  Cal.,  men- 
tion  500,513 

Willow  Creek,  Oreg.,  run-off  of 371 ' 

Willow  Creek,  annual  runrolT  of 225 

Willow  Creek  Dam,  construction  of. 227 

height  and  data 651 

Willow  Creek,  lateral.  Belle  Fourche,  men- 
tion  386,380,394 

Willow  Creek  Reservoir,  area  and  data 650 

telephone  line 234 

WUlow  Creek  Tunnel,  table  of  data 657 

WUIwood  Canal  Tunnels,  Wyo.,  date 658 

Wilson  Bridge.  Lost  River  Dam.  near 376 

Wilson  Rock  Reservoir  site,  Utah,  mention. .     515 
Wilson,  Woodrow,  President,  telegram,  arti- 
cle on 781 

Wimmers  ranch,  Utah,  mention 516 

Windstorm  fills  canal  with  weeds 466 

Wind  velocity  and  wave  heights,  articles  on.     782 

Windy  Gap  Reservoir  site,  mention 5L5 

Winter-kilfodalfaUa.  WUliston 340 

Wlota,  Moiit.,popuIaUon 664 

WIthmwal  of  lands,  decisions 585 

Withdrawals,  for  mining,  decision 580 

Withdrawn  public  land,  each  project 658-661 

Wolf  Creek,  annual  run-otr  of 564 

Wolf  Croek  Reservoir,  area  and  data. 651, 652 

Wolf  Point,  Mont.,  popolation 564 

Women  of  project,  work  of 20 

Wood  bridges,  culverts,  pipe  and  flumes 

built 668-672 

Wood  stove  pipe,  siphon,  Uncompahgre 121 

WoodrufT  Reservoir  site,  mention 506 

Woolford.  Canada,  railroad  station 210 

Worden,  Mont.,  population. 194 

Wyo,  California.  Onand  project,  mention. ...      84 

Wyoming,  area  North  Platte  project  in 6S9 

Wyoming,  cooperative  work,  history 33, 

^^  615,643-645,58 

Wyoming:  general  description 487-^07 

accretions  to  reclamation  fund 754 

allotment 764,767 

appropriation 581 

cooperative  work 83,643-644 

Jackson  Lake  enlargement  (tee  Index). . .     184 

Utigation ; 507 

net  Investment 764,757-764 

principal  current  contraots 622 

purdiases  of  rights  and  property 616 

secondary  prciiects 643-545 

Shoshone  project  (tee  Index) 487 

Y. 

Yakima,  Wash.,  population 444 

Yakima  County,  Wash.,  mention 444 

Yakima  project.  Wash 7,444-486 

allotments 446,486,757,750 

appropriations 581 

area  and  project  units 447,660 

areas  irrigated  and  cropped 14, 681-605 

canals,  capacity  and  mileage 656 

construction  during  year 6, 455, 463, 474 

contracts,  principal  current 621-622 

crop  statistics,  1915 471, 475, 681-605 

dams,  height,  length  and  volume 652, 653 

drainage  work  and  drains 465 

electrical  and  mechanical  work 31 

employees,  number  and  injuries. . .  679, 773-775 

engineering  articles  alx)ut  service 782 

farms,  areas,  crops,  data 16, 471, 475 

finances,  tables  and  data 483,739,762-709 

history  of  project 448,457,471 

litigation 696^597 

power  and  pumping  plants 25 

purchases  of  rights  and  property 616 

reservoir  data 650 

siunmary  of  construction  results 663-669 

tunnels,  data  on 657-658 
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Yakima  project,  wat«r  dlTerslon  and  distri- 
bution ....^ 468,474 

water  power,deveIoped  and  undeveloped .  25-28 

water  users' association 602 

Yakima  River,  run-off  of 444 

Yakima  water  shortage  discussed 17 

Yakima  Water  Users^  Association,  dates 603 

Yampa  Rivei^  Colo.,  reservoir  site  on,  men- 
tion  616,616,619 

Year,  calendar  lengtli,  decision 607 

Yellowstone  County,  Mont. ,  mention 194 

Yellowstone  River,  run-off  of 194 

Yellowstone  River,  annual  runrofl  of 244 

diversion 246 

Yields,  crop,  statistics 15,6S4-«87 

Yoakum.  Oreg.,  run-off  at 354 

Ysleta,  Tex.,  population 323 

Yuma.  Ariz.. population 68,773 

railroad  u-om 74 

flood  at,  1916 79 

Yuma  County,  Aris.,  mention 68 

Yuma    County    Water   Users'  Association, 

dates 600 

Yuma  Dike,  hbtory  of  construction 73 

Yuma  Indian  Reservation  canals,  history....  71,76 

Yuma  Mesa  pumping  plant  designs 29 

Yuma  project,  Ariz.-Cal 6,68-^ 

allotments 69,83,755,769 

appropriations 680 

area  and  project  units 69,668 

areas  Irrigated  and  cropped 13,681-696 

canals,  capacity  and  mileage 654,664 

construction  during  year 6,76-77 

oontnicts,  principal  current 616 
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Yuma  project,  crop  statistics,  1916 81,681-696 

dams,  height,  length  and  volume 661, 663 

drainage  work  and  draihs 21,77 

electrical  and  mechanical  work 29 

employees,  number,  and  injuries . . .  679, 773-776 

engmeering  articles  about  servioe 778-779 

farms,  areas,  crops,  data 16.80,81 

flnanoe«i,  tables  and  data 82, 697, 762 

history  of  project 70-75 

litigation,  none 590 

power  and  pumping  plants 25 

purchase  of  rights  and  property 603 

summary  of  construction  results 662-668 

tunnels,  data  on 657 

water  diversion  and  distribution 79 

water  power,  developed  and  undeveloped       28 

water  users' association 600 

Yuma  siphon,  data 69,72,657 

Yuma,  silt  at  table 618 

Yuma  Valley  pumping  plant 25 

Yuma  Valley  R.  R.,date 68,69 

history  construction 74-75- 

economy  of  operation 77 

references  to  article  on , 779 

Yuma  Valley  unit  canals,  history 71-72 

lands,  area 658 

Yuma  Valley  Union  Land  &  Water  Co.,  sys- 

tenpurchased 09 

Z. 

Zillah,  Wash.,  population 444 

Zillah  wasteway,  history  of  construction. ..  467, 469 
floodsat 466 
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AUotments  by  States  and  projects 754-767 

Ana  Wyoming  lands,  Colorado  River  Basin.     544 

Areas  by  units,  each  project 658-661 

Areas,    crops,    finances,    repayments,    and 

dramafie,  esich  project 50-566 

Bids  and  contract  prices,  milt,  all  projects.  626-640 

Boards  and  other  reports,  each  project 60-456 

Canal  systems,  Salt  River  project 50 

Canals,  mileage  and  capacity 654-656 

Cement  contracts  and  purchases 623 

Cement  tested,  1004  to  1016 33 

Cement  tests 634-625 

Constructions  results,  each  project 662-675 

Contracts,  principal  cunent,  each  project . .  616-622 

Crop  report,  each  project,  1016 65-568 

Crop  results  on  projects  by  crop,  1015 15 

Crop  statistics,  eacn  project 681-605 

Dams,  diversion  and  storage  data 651-654 

Drainage  work  to  June  30, 1016 21 

Dry  Ijarmed  crop  reports 222,241-252 

Employees,  distribution  of 670-774 

Equipment  and  employees,  earh  project. . .  676-680 

Excavation  progress.  Boise  project 145 

Farms,  summary  of  irrigated,  1015 16 

Feature  costs,  each  project 66-560 

Financi^  statements,  all  projects 38-45 

Financial  statements,  all  projects 754-770 

Financial  statements,  each  project 606-753 

Future  expenditures,  each  project 67-^560 

General  expense,  1002-1016 46 

Historical  review,  1011-1016,  area,  canals  and 

water,  each  project 64-^667 

Injuries  to  employees  and  compensation 775 

Irrigation  and  crop  results,  1015 13-14 
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Muddy  Creek  nm-oir,  at  Bara,  Wyo 544 

Power,  contracts  tor  sale  of,Tmw  SO,  1016 —  30-27 

Power  plants  operated  llacal  year  10i5-16 34 

Power  sold  North  1  akota  pumping  project. .      347 

Power,  undeveloped  water 38 

Pumping  plants  operated,  fiscal  year  1015-16.       25 

Purchases  and  discounts,  1010-1016 36 

Railroad  freight  settlements,  1006-1016. 38 

Reclamation  fund  accounts 754-758 

Reservoirs,  area,  capacities,  spillways 650-651 

Reservoirs: 

Big  Valley  Reservoir,  capacities 537 

Flaming  Gorge  Reservoir,  capacities 616 

Green  River  reservoir  sites,  capacities...     544 

Iron  Canyon  Reservoir,  capacities 510 

Jess  Valley  Reservoir,  capacities. 514 

Junction  Reservoir,  capacities 515 

Juniper  Reservoir,  capacities 517 

Palouse  Reservoir,  capacities 542 

Round  Valley  Reservoir,  capacities 51 4 

Results  of  reclamation,  1000-1015 5 

Ri^ts  and  property  purchased,  each  proj- 
ect   608-616 

Secondary  project  finances 755-768 

Seeped  areas,  Boise  project 145 

Seeped  areas,  Shoshone  project 490 

Settlement  data,  1012-1016,  each  pn^ect 64-568 

Settlement  data  for  all  projects,  1016 20 

Silt  table.  Colorado  River 518 

Tunnels,  length  and  capacity 657-658 

Typhoid,  Inoculatioa 47 

Voucher  transactions 762-768 

Wanen  Actoontracts 33-34 
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